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The differences in languages spoken within a population can be thought of as transaction costs 
on the economic activities of that population. This perspective has motivated a host of academic 
literature analyzing how countries’ linguistic profiles relate to different socio-economic 
variables. Among these studies, financial inclusion is rarely one of the variables of interest. 
Language and financial inclusion are sometimes analyzed together in more granular studies of 
a single country, or even of individuals, but never in cross-sectional, country-level analyses.  
However economic growth, which is generally considered to be positively related to financial 
inclusion, has frequently been studied in relation to language, with mixed results. Earlier 
researchers of the question identified negative relationships between economic growth and 
linguistic diversity, in what became known as the “Fishman-Pool Hypothesis”. Later 
researchers determined that such a relationship did not exist, or that, in certain contexts, 
linguistic diversity and economic growth could even be positively related. This study departs 
from the intuition that financial inclusion’s relationship to linguistic diversity may parallel that 
of economic growth – a relationship that seems intuitively negative but is more ambiguous after 
analysis. To overcome the broad interpretability of the concepts of interest, this study 
constructed two dependent variables representing financial inclusion, and four independent 
variables representing linguistic diversity with cross-sectional data for a sample of 86 
countries.  
 
The models were estimated by accounting for multicollinearity of the regressors, as well as 
heteroskedasticity and non-normality in the error terms using the Seemingly Unrelated 
Regressions models and ordinary least squares estimation techniques. The results indicate that 
linguistic diversity indicators were all nearly zero and highly insignificant despite the strong 
specification of the models. This suggests that linguistic diversity has no significant relationship 
– positive or negative – to financial inclusion at a country level. This result was consistent 




Chapter 1: Introduction 
1.1 Background of the Study 
 
Language is a crucial element of all human interactions and economic transactions. For two 
parties to engage in a transaction, they need to be able to communicate in a mutually understood 
language. The assumption of a common language between parties is often justified, as parties 
who speak different languages may still transact through translators, intermediaries, or in a 
lingua franca, a language used between people whose main languages are different. But even 
then, parties may remain uncertain about intended and perceived meaning of their 
communication. As a result, linguistic differences between individuals or groups could be 
considered a kind of transaction cost.  
 
Researchers have confirmed this idea of linguistic difference as transaction cost. It has been 
shown that language considerations influence choices made in bilateral trade and international 
investment decisions - such as foreign firm acquisitions and foreign securities investments - in 
a manner consistent with transaction cost theory (Hutchinson, 2005; Isphording & Otten, 2013; 
Vidal-Suárez & López-Duarte, 2013). This makes sense: these economic activities take place 
in an international – and so, possibly multilingual – context. Thus, language and language 
differences can and do influence international economic decisions. 
 
Linguist Joseph Greenberg also suggested that language may also affect domestic economics 
and national development as well: in a paper on measuring linguistic diversity, he tangentially 
professed an “expectation, subject to significant qualifications,” that linguistically diverse 
polities would likely not yet be economically developed or politically organized - otherwise a 
single lingua franca would have already been adopted in these polities to facilitate more 
effective communication (Greenberg, 1956).  
 
Researchers subsequently interrogated this “expectation”, trying to understand the relationship, 
if one exists, between linguistic diversity and other social, political, and economic outcomes. 
Initial research into the connection between these variables supported Greenberg’s 
“expectation”. What became known as the “Fishman-Pool Hypothesis”, named for two of the 
earlier researchers into this question, corroborated that a negative relationship did indeed seem 
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to exist between measures of linguistic diversity and economic growth or development. This 
implied that linguistically heterogeneous countries were either less developed, or developed 
more slowly than their linguistically homogeneous counterparts (Fishman, 1964; Nettle et al., 
2007; Pool, 1972). This seems to suggest that language uniformity could act as a catalyst to 
economic activity within a country, while language diversity could act an inhibitor. But 
researchers have challenged this interpretation in different ways. They have at times concluded 
that no relationship exists between these concepts (J. Arcand & Grin, 2013; J. L. Arcand, 1996; 
Nettle, 2000), or that, when analysed with proper controls and different scopes, there may be a 
robust case for localized economic benefits to higher linguistic diversity (J. Arcand & Grin, 
2013; J. L. Arcand, 1996; Desmet et al., 2016).  
 
Unlike linguistic diversity, financial inclusion’s relationship to economic development is not 
ambiguous in academic literature. In general terms, research has shown that economic 
development is positively related to financial inclusion. (Dabla-Norris et al., 2015a). In 
addition, greater financial inclusion is shown to be positively associated with many measures 
of socioeconomic development, such as higher income, lower inequality, and higher literacy 
rates (Chikalipah, 2017; Sarma & Pais, 2010b).  
 
Despite the ambiguity of the relationship between linguistic diversity and economic 
development and the clarity of the relationship between economic development and financial 
inclusion, very few researchers have thought to analyse the relationship between linguistic 
diversity and financial inclusion. The reason for this may lie in the difficulty of 
instrumentalizing both concepts. “Financial inclusion” and “linguistic diversity” as concepts 
are open to interpretation, and can be measured and modelled in different ways (Cámara & 
Tuesta, 2017; Desmet et al., 2016; Greenberg, 1956; Laitin & Ramachandran, 2014; Pool, 1972; 
Sarma, 2008). This makes it difficult to determine if any observed relationship between these 
two concepts is real, or just the spurious product of the choices made in operationalizing 
variables to represent them. The studies that include both language and financial inclusion in 
their analyses tend to use individual consumers or providers of financial services as the unit of 
analysis, often in multilingual countries or communities, as in South Africa (Wentzel, Diatha, 
& Yadavalli, 2016), or amongst recent immigrants to the United States (United States 
Government Accountability Office, 2010). In these cases, consumers’ native language is often 
one among many different independent variables analysed, rather than the sole focus of the 
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study. There seem to be no studies that analyse the specific relationship of language to financial 
inclusion at a country level. 
 
This raises the question: Does a relationship exist between the linguistic diversity of a country 
and the level of financial inclusion in that country? Answering this question will be the primary 
aim of this study. 
1.2 Research Problem 
 
As described above, literature on the connection between linguistic diversity and economic 
development at a country level is divided – some research supports the idea that the two 
concepts are negatively related (Desmet et al., 2016; Fishman, 1966; Nettle, 2000; Nettle et al., 
2007; Pool, 1972), while other research supports the idea that they are positively related under 
certain circumstances (J. L. Arcand, 1996), and still others hold that no relationship exists at all 
(Laitin & Ramachandran, 2014; Lian & Oneal, 1997). On the other hand, it is generally 
accepted that financial inclusion and economic development are positively related (Chikalipah, 
2017; Dabla-Norris et al., 2015a; Sarma & Pais, 2010b). However, no cross-country research 
which specifically investigates the relationship between linguistic diversity and financial 
inclusion exists. This gap in research represents a lost opportunity for academics, development 
practitioners, policy makers, and financial service providers to better understand how language 
may affect efforts to increase financial inclusion and how it affects economic development more 
broadly. Research on the nature of this relationship could open new avenues for collaboration 
in linguistics and development finance, as well as contribute nuance to the broader conversation 
about language policy and economic development. 
 
This study investigates the relationship between linguistic diversity and financial inclusion. It 
will seek to answer these questions: is there a relationship between a country’s levels of 
linguistic diversity and financial inclusion? If so, what is the nature of this relationship?  
1.3 Research Objectives and Hypothesis 
 
This study has one objective:  
To examine the relationship between financial inclusion and linguistic diversity. 
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The null hypothesis of the study is that no significant relationship will be found between 
measures of financial inclusion and linguistic development at a country level.  
 
As shall be discussed in more detail, financial inclusion and linguistic diversity can be 
interpreted and operationalized in many ways. For this reason, this study will test for 
relationships between several operationalizations of both concepts – four variables representing 
linguistic diversity, and two representing financial inclusion. By testing the hypothesis with 
different combinations of these operationalized variables, this study aims to account for the 
broad interpretability of the concepts of interest, and test whether any relationship (or lack 
thereof) between them persists across different operationalized variables. Thus, this hypothesis 
will be tested eight times - four times two combinations of variables. 
 1.4 Justification of the study 
 
The justification of this study is that it will begin to fill the gap in existing literature on the 
relationship between linguistic diversity and financial inclusion. This piece of research will be 
a small step towards filling this gap that connects language to concepts in development finance, 
hopefully motivating further, more nuanced research into these concepts’ relationship.  
 
The study also has practical applications for policy makers, financial service providers, 
development practitioners, and other social scientists. Its question is particularly important in 
linguistically diverse, less-developed countries, especially those in which the official or 
institutional language is not universally used, as in many formerly colonized countries. Sub-
Saharan Africa, for example, exhibits some of the lowest measures of formal financial inclusion 
worldwide (Demirgüç-Kunt et al., 2018) and is one of the most linguistically diverse regions 
on Earth (UNESCO, 2006) A better understanding of the relationship - or lack thereof - between 
linguistic diversity and financial inclusion will help financial service providers and policy 
makers to adapt their businesses and policies to achieve greater financial inclusion, particularly 
in linguistically diverse regions. This may be particularly relevant in places experiencing high 
degrees of human migration, where the mix of languages spoken within a population is shifting 
rapidly, and local governments need to act quickly to integrate new immigrants.  
 
Finally, this research is important because it may inform our understanding of what appears to 
be a trade-off between linguistic diversity and aspects of economic development. Global 
linguistic diversity is falling worldwide, particularly in less developed parts of the world (Loh 
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& Harmon, 2010). As will be discussed in the literature review below, much research suggests 
that linguistic diversity is negatively correlated with measures of economic development and 
growth (Fishman, 1964; Nettle et al., 2007; Pool, 1972). Thus, a less linguistically diverse world 
may be a natural consequence of global economic development, or even a desirable one in the 
opinions of some. However, some literature suggests the opposite – that linguistic diversity is 
not related, or is even positively related to some desirable economic outcomes (Laitin & 
Ramachandran, 2014; Nettle, 2000; Ottaviano & Peri, 2006). Other literature points out that 
linguistic diversity has social and economic value as well (Grin, 2007; Skutnabb-Kangas et al., 
1999). So, is there really a trade-off between linguistic diversity and aspects of economic 
development? If so, how do we balance the value of that development against the value of the 
diversity? These questions are beyond the scope of this study. However, it is hoped that this 
study will shed some small light on these larger issues, and thereby allow countries to both 
increase financial inclusion and preserve cultural and linguistic heritages. 
1.5 Organization of the Study 
 
This study is organized into the following four chapters, beginning after this first chapter: 
 
The second chapter is a literature review, in which the concepts of linguistic diversity and 
financial inclusion are defined, and existing theoretical frameworks for understanding both are 
examined. The chapter also considers several existing conceptualizations of both ideas, to 
illustrate the difficulty and variety with which they are measured in the academic literature. 
Finally, it also examines several past studies on the relationship between economic 
development and linguistic diversity, between economic development and financial inclusion, 
and, broadly speaking, between language and financial access. 
 
The third chapter outlines the methodology of the study. This includes the sources, period, and 
samples of the country-level data used, the analytical approach and steps taken to answer the 
research question, and an explanation of the different operationalizations of linguistic diversity 
and financial inclusion, as well as the selected control variables.  
 
The fourth chapter explores the findings of the study. The fifth chapter summarizes the study, 
its limitations, the possible recommendations to draw from its results, and the apparent avenues 
for further research on its subject.  
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This research unites two traditionally separate areas of study. As mentioned, the overlap in the 
literature on linguistic diversity and financial exclusion is sparse. However, there is a great deal 
of literature examining the connections between financial exclusion and economic 
development, and a smaller body of literature connecting linguistic diversity and economic 
development. The methodology of this proposed research draws greatly on the work in these 
two bodies of literature. This literature review covers: 
 
• definitions of financial inclusion and linguistic diversity and how this study tries to 
overcome these concepts’ “broadness”, 
• how linguistic diversity and financial inclusion each relate to economic development in 
the literature,  
• the ways that researchers conceptualize and operationalize variables to measure these 
imprecise concepts, 
• And a selection of empirical works that help inform our understanding of how financial 
inclusion and linguistic diversity appear to be related. 
2.2 Definition of concepts and terms 
 
“Financial inclusion” and “linguistic diversity” are broad concepts that can be defined and 
conceptualized in many ways. This section discusses the difficulties of trying to contain either 
concept in a single variable. In response to these difficulties, this study’s methodological 
approach will use different variables to operationalize both concepts. A short discussion of how 
both these concepts are frequently defined is instructive and helpful to understanding this 
approach.  
 
One of the earliest definitions of “financial inclusion” in academic literature refers to its 
opposite, financial exclusion. In 1995, Leyshon and Thrift wrote about how the decisions of 
banks in the UK and USA led to financial exclusion, which they describe as “those processes 
that prevent poor and disadvantaged social groups from gaining access to the financial system” 
(1995). The inverse – processes that enable poor and disadvantaged social groups to gain access 
to the financial system – can therefore be taken as their implicit definition of financial inclusion. 
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Other researchers have also described financial inclusion as processes (Conroy, 2005; Mohan, 
2006). This process-orientation is useful for thinking about what can influence, either positively 
or negatively, the accessibility and uptake of formal financial services. Financial inclusion can 
also be defined as a static, demographic characteristic of individuals or households, which can 
then be measured in aggregate for populations. The famous World Bank Global Findex data 
does just this – two of its creators, Asli Demirgüç-Kunt and Leora Klapper, defined financial 
inclusion simply as the “use of formal financial services” (2013). Later in 2018, in the report 
accompanying the release of the 2017 Findex data, the same authors and their collaborators 
expanded this definition to “access to and use of formal financial services” (Demirgüç-Kunt et 
al., 2018). Using this measurement, financial inclusion has increased worldwide over the past 
seven years, as evidenced by an increase from 51% of adults worldwide with an account in 
2011 to 69% in 2017 (Demirgüç-Kunt et al., 2018). They also redefined “account ownership” 
to include having either a formal bank account or a mobile money account. The inclusion of 
mobile money accounts in the revised definition stems from the fact that there has been 
substantial growth in the use of mobile money as a means of accessing financial services, 
particularly in Sub Saharan Africa, and in some other countries like Bangladesh (Demirguc-
Kunt et al., 2018). In these regions where digital financial services and similar innovations are 
taking root, measuring financial inclusion by simple possession of a bank account may no 
longer indicate the reality on the ground (Demirguc-Kunt et al., 2018). These varied and 
changing definitions of financial inclusion show how it is a concept interpretable in many ways, 
and in a constant state of flux as the financial services industry changes with time. 
 
Similarly, “linguistic diversity” can have different definitions. All aim to quantify the number 
of languages and degree of difference in the languages spoken by a population of interest. The 
most common definition is “language richness” - the number of languages spoken in a 
population or geographic area – likely because it is simplest to measure (Loh & Harmon, 2010). 
However, this simple approach ignores practical considerations, such as the possibility of 
multilingualism, or mutual intelligibility between languages (Greenberg, 1956). To attempt to 
account for these, one definition counts the number of language families present in a 
population’s spoken languages, also known as phylogenetic diversity. Another quantifies the 
structural, grammatical differences between the population’s languages, also known as 
structural diversity (Loh & Harmon, 2010). Still others measure how uniform or concentrated 
the distribution of languages is among members of a population – called “language evenness” 
(Loh & Harmon, 2010). Early studies of linguistic diversity tended to focus exclusively on 
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simple Herfindahl indices of language richness – see section 2.5 for more on these (Greenberg, 
1956; Herfindahl, 1950). To better capture linguistic differences, and not just numbers of 
languages, some recent research focused on economic development and linguistic diversity has 
used measures of phylogenetic diversity (Desmet et al., 2009; Hammarstrom, 2016). However, 
there is no universal definition of what linguistic diversity means – most definitions tend to be 
“fit-to-purpose”, whether that purpose is political science research, or endangered language 
preservation. Nearly all the different definitions of linguistic diversity suffer from a serious lack 
of data (J. L. Arcand, 1996). Country-level language data is not always available, and often is 
only collected as frequently as a national census occurs.  When this country-level data is 
collected, it often only includes respondents’ home languages, or whether they speak a national 
or official language, rather than detailed information on what languages they speak, and to what 
degree they are fluent. The most frequently cited source when measuring linguistic diversity is 
Ethnologue, a non-profit that studies and documents languages to promote literacy (Simons & 
Fennig, 2018). Ethnologue, in addition to other indices compiled by past researchers, will be 
the primary source of linguistic diversity data for this study.  
 
This study adopts the following working definitions: 
 
• Financial Inclusion: access to and usage of formal financial services, including mobile 
money services, whether they are linked to a formal financial institution. 
• Linguistic Diversity: the quantity of, and degree of difference between, the languages 
spoken as native, home languages by the members of a population of interest. 
 
These definitions are intentionally broad: in this study, different conceptualizations of both 
concepts  are used to reflect different aspects of both financial inclusion and linguistic diversity, 
and to observe how this in turn affects the outcomes of our analyses. The definitions are 
intended to encompass these different conceptualizations.  
2.3 Theoretical perspectives 
 
2.3.1 Linguistic diversity and economic development: 
 
The literature about the relationship between linguistic diversity and economic development 
centres on an important question which mirrors this study’s own research question: is there a 
relationship between these two concepts? If so, what is its nature? Joseph Greenberg began this 
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line of inquiry with his seminal work, The Measurement of Linguistic Diversity (Greenberg, 
1956). In it, he posited that areas with less linguistic diversity would be more economically 
productive and politically united – hence his aforementioned “expectation” that his indices 
measuring linguistic diversity would correlate negatively with countries’ levels of economic 
development and growth (Greenberg, 1956). As he saw it, increased development would create 
a greater need for a common language as well as economic incentives for individuals to learn 
this common language, which would erode linguistic diversity over time (Greenberg, 1956). 
 
Subsequent tests of Greenberg’s assertion seem to prove him right. Different studies’ 
comparisons of “linguistically homogeneous and linguistically heterogeneous” countries across 
different measures of development – such as GNP, government revenues, and education 
enrolment –indicated that greater economic and social development are positively correlated 
with lower levels linguistic diversity (Fishman, 1966; Nettle, 2000; Pool, 1972). Studies 
comparing countries’ linguistic diversity to their per-capita GDP (GDPPC) demonstrated that 
there were poor countries with low linguistic diversity, but there were almost no wealthy 
countries with high linguistic diversity (Pool, 1972). Thus Greenberg’s “expectation” became 
the “Fishman-Pool hypothesis” and asserted that high linguistic diversity and high economic 
development were inversely related. 
 
However, this conclusion is contested by some researchers. Newer studies have substituted 
economic growth and political stability for GDP and GDPPC and found no significant 
relationship between these variables and linguistic diversity (Lian & Oneal, 1997). Other 
studies tested the Fishman-Pool hypothesis in different country income bands and controlled 
for GDPPC levels to see whether linguistic diversity still seemed to impact other, social 
measures of quality of life. It was found that the negative relationship found by Fishman and 
Pool was still valid, though less explanatory than previously believed (Nettle, 2000).  
 
Thus, studies testing the Fishman-Pool Hypothesis have been mixed in their conclusions about 
the true nature of the relationship between linguistic diversity and economic development. For 
instance, Daniel Posner had strong criticisms of measuring ethnolinguistic diversity using 
“ethnolinguistic fractionalization” – an approach to operationalizing linguistic and ethnic 
diversity - and so devised an index that grouped language groups based on their political 
alignments in their respective countries (called PREG, for Politically Relevant Ethnic Groups). 
However, his new index exhibited a similar negative relationship with measures of economic 
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development (Posner, 2004). On the other hand, economist Jean-Louis Arcand applied an 
Instrumental Variable approach, of the kind pioneered by Acemoglu, Johnson, and Robinson, 
using country-level English language proficiency as the instrument between economic 
development (as the dependent variable) and linguistic diversity (as the independent variable), 
and showed that there appeared to be a slight positive relationship between use of local 
languages and economic development in formerly colonized countries (Acemoglu et al., 2001; 
J. Arcand & Grin, 2013). Kouame offers a more theoretical basis for why this may be – noting 
that forced adoption of colonial languages in African business contexts is economically 
exclusionary for speakers of local languages, and that embracing these local languages can be 
winning strategy for catalysing local growth (Kouame, 2014). Interestingly, he then applies this 
theoretical framework to microfinance in Côte d’Ivoire, in a case examined further in section 
2.7.4. 
 
As illustrated above, the relationship between economic development and linguistic diversity 
is still debated in academic literature. Researchers have used a range of innovative 
methodological approaches to approximate linguistic diversity, and these approaches offer 
many opportunities for re-application in similar studies. Despite the division of opinion, the 
majority of the literature appears to confirm Greenberg’s initial expectation that there is a 
negative relationship between linguistic diversity and economic development on a country 
level, though no researcher goes so far as to assert any causality in this relationship (Fishman, 
1964; Nettle, 2000; Pool, 1972; Posner, 2004). At the same time, there is a smaller body of 
empirical work that suggests that local linguistic diversity may actually benefit growth on a 
smaller scale, at the level of communities and firms (J. Arcand & Grin, 2013; Carletti et al., 
2012; Kouame, 2014). 
  
2.3.2 Financial inclusion and economic development 
 
The literature on the relationship between economic development and financial exclusion is far 
larger and far less contentious than that on the relationship between economic development and 
linguistic diversity. It is generally accepted that financial inclusion benefits individuals, by 
more easily facilitating investment in productive activities like education and investment 
(Demirgüç-Kunt & Klapper, 2013), enabling asset building, wealth creation, and consumption 
smoothing, as well as reducing risks and transaction costs (Allen, Demirgüç-Kunt, et al., 2012; 
Sarma & Pais, 2010b). Studies also show that policy action designed to enable greater financial 
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access to and usage of financial services has unambiguously positive effects on economic 
growth and development (Dabla-Norris et al., 2015a, 2015b). Any factor that had a positive 
effect on financial inclusion could be expected to have an indirect positive effect on economic 
development, assuming it had no other, offsetting, direct or indirect effects through other 
means. 
2.4 Measuring linguistic diversity 
 
Literature concerning linguistic diversity has its origins in anthropologists’ and sociologists’ 
efforts to differentiate between cultures or ethnic groups. Quantifying these differences has long 
been a challenge these researchers have faced. Greenberg’s The Measurement of Linguistic 
Diversity laid out several other methods for “developing quantitative measures of diversity” 
that rely on detailed data on population language data which, as mentioned, is often not 
available (J. L. Arcand, 1996; Greenberg, 1956). At their core, these methods measure the 
probability of two randomly selected members of a population being able to communicate in a 
common language. The quantitative methodology employed is identical to that of the more 
commonly known Herfindahl indices used in economics to measure the market power of 
companies in an industry (Herfindahl, 1950).  These “Greenberg indices”, as they are now 
called in linguistic contexts, can be modified to account for multilingualism in studied 
populations, as well as degrees of resemblance and mutual intelligibility (language “distance”) 
between languages considered (Greenberg, 1956). They cannot, however, satisfactorily account 
for the varying levels of proficiency of a population’s multilingual individuals. The main 
impediment facing those that would construct a robust Greenberg index is the lack of 
population-representative data about multilingualism – or indeed, about any languages spoken 
at all (J. L. Arcand, 1996). Census data sometimes includes data about individuals’ home or 
native language, but rarely any data about the other languages they may speak, particularly in 
developing countries (Fishman, 1964; Nettle, 2000). As a result, simple monolingual Greenberg 
indices tend to overestimate the amount of linguistic diversity in a population. 
 
The lack of representative language data for populations and the difficulty of creating such data 
means that researchers rarely construct their own Greenberg indices. Rather, they often use 
proxies for linguistic diversity. One of the simplest measures of linguistic diversity, which was 
employed by several early studies on the effects of language on development, is the size of the 
largest native-language community in a country as a percentage of the country’s total 
population (Pool, 1972). Using this measure, a lower value indicates “higher” linguistic 
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diversity. However, such a measure does not conceptualize “linguistic diversity” realistically, 
since it also does not account for multilingualism in its population, nor does it account for the 
possibility that different languages in a country might be similar enough to be mutually 
intelligible, as some more advanced Greenberg indices do (Greenberg, 1956). It’s simplicity 
also belies two analytical drawbacks: it doesn’t account for the geographical size of countries, 
and it tends to overstate linguistic diversity for formerly colonized states, whose modern 
boundaries don’t reflect traditional ethno-cultural boundaries (Nettle, 2000). Nettle used 
another simple measure to overcome the first drawback – the number of living languages in a 
country divided by the country’s population in millions (Nettle, 2000). It is important to note 
that both Greenberg’s indices and Nettle’s languages-per-capita both measure language 
richness as described in Section 2.2 – but not phylogenetic or structural diversity (Loh & 
Harmon, 2010). 
 
Despite the difficulty of building Greenberg indices, a handful of dedicated researchers have 
created broad, country-level datasets using Greenberg’s methodologies or variations thereof, 
often using the aforementioned “ethno-linguistic fractionalization” approach, more generally 
called ELFs. (Alesina et al., 2003; Desmet et al., 2009; Fearon, 2003). Several such datasets 
have been created since the early 2000s. The most important include Alesina’s indices for 
ethnic, religious, and linguistic diversity, Fearson’s index for cultural diversity based on intra-
linguistic “distance”, and Desmet et al’s indices based on phylogenetic language trees (Alesina 
et al., 2003; Desmet et al., 2016; Fearon, 2003). The former two of these are repurposed in this 
study’s methodology. 
2.5 Measuring financial exclusion 
 
The wealth of data on financial inclusion and the vibrant history of academic work on the 
subject has led to a proliferation of measurements, indices, and methodologies for assessing 
financial inclusion. The simplest is simply counting individuals with a formal bank account (or, 
more recently, a mobile money account) as “financially included”, and checking the proportion 
of such individuals in a population (Demirguc-Kunt et al., 2018; Demirgüç-Kunt & Klapper, 
2013). The Global Partnership for Financial Inclusion measures financial inclusion using fifteen 
different indicators to capture three metrics: access to financial services, usage of financial 
services, and the quality of financial products and service delivery. (Global Partnership for 
Financial Inclusion, 2012). 
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This variety of measurements is due to the diversity of financial systems, products, and services 
around the world through which people can become “included”. For example, while Sub 
Saharan Africa has some of the lowest rates of formal banking penetration in the world (33% 
of adults with a formal account vs 67% worldwide), they also have some of the highest rates of 
mobile money usage in the world (21% of adults with a mobile money account vs 4% 
worldwide) (Demirgüç-Kunt et al., 2018).  
 
Despite the consensus amongst researchers on the relationship between economic development 
and financial inclusion, financial inclusion has one thing in common with linguistic diversity: 
it is challenging to conceptualize and operationalize in a single, comprehensive variable. 
However, unlike linguistic diversity, there is a plethora of country-level data collected and 
publicly available which researchers can use to try to quantify financial inclusion, including the 
World Bank Group’s Global Findex data, Enterprise Surveys, Global Payment Systems 
Surveys, or the IMF Financial Access Survey data (Demirgüç-Kunt et al., 2018; The 
International Monetary Fund, 2018; The World Bank Group, 2016a, 2016b). This abundance 
of data has allowed researchers to quantify and measure financial inclusion in a number of 
simple ways, including possession of a formal bank account, use of savings products, and 
prevalence of borrowing from banks (Demirgüç-Kunt & Klapper, 2013). Additional details 
about frequency of and reasons for using financial products, modes of access, and barriers to 
use allow researchers to build customized indices of financial inclusion, such as those proposed 
by the Global Partnership for Financial Inclusion (Global Partnership for Financial Inclusion, 
2012). Other researchers, often focused on country-specific or community-specific populations, 
collect their own data to assess financial inclusion (United States Government Accountability 
Office, 2010; Wentzel, Diatha, & Yadavalli, 2016). 
 
Two financial inclusion indices worth noting for their flexibility and comprehensiveness are 
the Index of Financial Inclusion (IFI), developed by Sarma, and the Multidimensional Financial 
Inclusion Index (MFII) built by Cámara and Tuesta (Cámara & Tuesta, 2017; Sarma, 2008) 
 
Sarma developed the IFI in reaction to a perceived lack of a comprehensive measurement of 
financial inclusion that could be used across country contexts and in comparison to other 
development-related variables (Sarma, 2008). The IFI is flexible, in that it can include various 
components judged relevant to financial inclusion. Sarma herself includes three: the proportion 
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of a country’s population with a bank account, which approximates banking system penetration, 
the number of ATMs or bank branches per 1,000 people, which approximates banking system 
access, and the volume of credits and deposits as a proportion of national GDP to approximate 
banking system usage (Sarma, 2008). The IFI differs from typical development indices in that 
it is a Euclidean distance from the “ideal” – the best score possible in the index. Shortly after 
developing the IFI, Sarma used it to reconfirm the relationship between financial inclusion and 
development in several papers. She determined that at a country level, the IFI moved in tandem 
with many – though not all – generally accepted measures of economic development and human 
welfare, including income, inequality, adult literacy, and many infrastructure related variables 
(Sarma & Pais, 2010b, 2010a). 
 
While the IFI offers a useful approach to measuring financial inclusion, it has some weaknesses. 
Since its components are still chosen by the researcher, it can only operationalize aspects of 
financial inclusion for which there exists robust, cross-sectional data for many countries at 
given point in time. However, since Sarma first proposed the IFI, many such data resources 
have come to exist, making her index more useful than ever. 
 
Cámara and Tuesta sought to create a similar index of financial inclusion, but with a different 
statistical basis and with stronger incorporation of “demand-side” indicators of financial service 
uptake (Cámara & Tuesta, 2017). They criticize Sarma’s approach as a parametric index – one 
in which the weights on index components are assigned arbitrarily by the index builder - and 
as reliant on only supply-side data. The IFI is sensitive to these subjective choices which 
“assume” the model of the data analysed and do not fully reflect demand-side factors that 
influence financial inclusion. Cámara and Tuesta proposed a non-parametric approach that 
estimates the weights that should be applied to the index components based on the raw data’s 
latent structure, in a process called principal component analysis (PCA) (Cámara & Tuesta, 
2017). They do this twice – once to estimate weights for three sub-indices, representing usage 
of financial services, access to financial services, and barriers to financial services, and a second 
time to discover the weights for each of these sub-indices to create the final MFII. This approach 
helps reduce researcher bias in the outcome of index construction. In addition, Cámara and 
Tuesta incorporate demand-side measurements of financial inclusion (those under the ‘barriers’ 
sub-index) from Findex data, not previously available when Sarma created the IFI (Cámara & 
Tuesta, 2017; Demirgüç-Kunt et al., 2018). This methodological approach is useful in that it 
also allows one to determine how important each sub-index and component of the overall MFII 
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is to financial inclusion overall, since PCA gives us useful information about which factors 
generate have the most explanatory power in the data (Cámara & Tuesta, 2017). 
2.6 Empirical literature 
 
There are few studies focused specifically on the relationship between language or linguistic 
diversity and financial inclusion at a country level. There are some single-country studies that 
include language as either an independent or control variable in their analyses of financial 
inclusion. There are also studies that analyse financial inclusion’s relationship to variables that 
could act as instruments or proxies for linguistic differences, such as consumers’ ethnicity, their 
literacy, or their education levels. Still others analyse the relationship between these two 
concepts, but among immigrants to a country rather than the countryʻs full population. Finally, 
some case studies of organization’s efforts to reach financially excluded consumers in 
linguistically diverse communities offer interesting insight into how these two variables might 
be related. This section will consider these different groups of studies in turn. 
 
2.6.1 Financial Inclusion Studies with Language or Linguistic Diversity as a Variable 
 
Many studies of financial access or inclusion use language as either an independent variable or 
as a control variable. Two useful examples come from South Africa, where Wentzel and his 
collaborators showed that, for financially excluded individuals at the “bottom of the pyramid”, 
an individual’s home language was a significant determinant of their likelihood to be financially 
included (Wentzel, Diatha, & Yadavalli, 2016). They also analysed these consumers’ 
preferences for accessing  financial services, and found that they would prefer to access them 
in supermarkets, largely because of the perception that there they could receive service in their 
home languages (Wentzel et al., 2013). Wentzel et al. expressed surprise at home languageʻs 
significance in the first study as a determinant of financial inclusion and suggested that future 
researchers should investigate the variableʻs role in South African financial inclusion further. 
 
Linguistic diversity relates to financial inclusion at a more local geographic level in some 
contexts: one study of financial inclusion in Mexican municipalities used “ethno-linguistic 
diversity” as a control variable and measured it as the percentage of each municipality that 
speaks an indigenous language instead of Spanish as their native language. They determined 
that municipalities with higher proportions of indigenous language speakers did indeed have 
lower levels of financial inclusion and higher levels of income inequality, significant in all their 
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variations of their methodology to 1% - though they refrain from attributing this to the linguistic 
diversity of these municipalities (García-Herrero & Martínez Turégano, 2015; Salazar-Cantú 
et al., 2015). 
 
Language impacts financial access via digital financial services as well. A qualitative, focus-
group study of rural mobile money users in Kenya found that one of the important challenges 
that users faced was lack of service in their languages. Many were fearful of using mobile 
money, as they knew that if there were problems they would only be attended by support staff 
that spoke English or Kiswahili – languages in which many of the participants felt unable to 
express themselves (Otieno et al., 2016). Language barriers are a challenge to broader adoption 
of mobile banking services, as in Ethiopia where most mobile technology is not adapted to local 
languages (Asfaw, 2015). It is also a barrier to deeper, more engaged use of mobile banking 
services, as in Tanzania, where many use mobile money transfers for casual transactions, but 
nothing more, due to a lack of Kiswahili language features (Mramba et al., 2014; Rumanyika, 
2015). That these results appear in many single-country studies would suggest that they are 
somewhat generalizable across countries – however, there are counterexamples. For example, 
a qualitative study of Fijians’ perceptions of mobile banking services showed that very few had 
language-related concerns about using the services (Finau et al., 2016). On the other hand, 
participants in this study were already bank customers who had not activated mobile banking, 
and 94% of them were literate. Work by the Pacific Financial Inclusion Program and other 
researchers indicates that language, and more generally, lack of colonial language literacy, are 
indeed obstacles to financial inclusion for many Pacific Islanders (Eves & Titus, 2017; Lee & 
Chang, 2019).  
 
2.6.2 Financial Inclusion Studies with Potential Instruments of Language or Linguistic 
Diversity as Variables 
 
The studies mentioned in the previous section are among the few that formally included 
language as a variable (in quantitative studies) or as a theme or area of investigation (in 
qualitative studies). Many other empirical studies of the determinants of financial inclusion 
seem to ignore language as a variable altogether in their analysis. However, there are other 
variables that are closely tied to, or even proxies for, linguistic differences or linguistic 
diversity. These variables include education levels, literacy (and/or financial literacy), gender, 
and ethnic diversity. We know that language is involved in these studies because the 
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researchers, despite not having included language as a formal variable of analysis, make 
language-related insights or recommendations in their studies’ conclusions. 
 
The intimate relationship between language and education can best be summed up with two 
quotes from a UNESCO report on adapting education to local languages: “To be taught in a 
language other than one’s own has a negative effect on learning,” and conversely,  “Using the 
home language as the language of instruction has a positive impact across the board” 
(UNESCO, 2016). Education and literacy are frequently studied determinants of an individual’s 
probability to be financially included. At the same time, “using the home language as the 
language of instruction” in linguistically diverse countries is not always possible– both for 
practical reasons, such as the costliness of producing multilingual materials (Brock-Utne, 2001) 
or difficulty of finding multilingual teachers (UNESCO, 2016), and for historical reasons, such 
as colonialism, short-sighted, donor-led “literacy for all” programs, and post-colonial 
nationalist unification efforts (Brock-Utne, 2001; Coyne, 2015; Kosonen, 2017; Kwok, 2019). 
It follows then, that linguistic diversity may negatively affect financial inclusion indirectly, 
through its effect on education and literacy – which are frequently among the most important 
determinants of financial inclusion (Demirgüç-Kunt & Klapper, 2013; Evans & Adeoye, 2016; 
Honohan & King, 2009; Zins & Weill, 2016a). There are many studies of financial inclusion 
that include education or literacy variable and exclude language variables, and in which the 
authors reach conclusions or make recommendations specifically related to language. From 
these studies, we can glimpse some cases in which language is judged to be part of the cause 
for, or solution to, low levels of education and, in turn, financial inclusion. 
 
Many studies determine that low education or illiteracy in the language used by a country’s 
formal financial services providers creates an awareness barrier, leading to involuntary 
financial exclusion. For instance, a study of Niger specifically and the West African Economic 
and Monetary Union more generally determined that higher education levels are significantly 
correlated with higher likelihood of being formally financially included (Chaibou, 2019a). The 
author recommended that to overcome this barrier, banks and the government should 
accompany the launch of any financial inclusion initiatives with communications campaigns in 
local languages to better reach target consumers who would otherwise remain ignorant of 
available financial services (Chaibou, 2019a). However, evidence in India shows that even if 
this initial awareness barrier can be overcome for the financially excluded who are less-
educated or illiterate, effort must be made to adapt further financial education and access points 
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– such as ATMs and bank marketing materials – to local languages. (Bihari, 2011; Singh et al., 
2014). In the same study, the authors compare several different business models and 
technologies on their merits for boosting Indian financial inclusion – local language 
compatibility (or lack thereof) is consistently cited as an advantage (or disadvantage) of each 
of the different options presented (Singh et al., 2014). This “awareness barrier” can be thought 
of as involuntary financial exclusion through language.  
 
Low education and literacy levels may also exacerbate voluntary financial exclusion - in 
Mozambique, a study determined that individuals with less education or who were illiterate in 
Portuguese tended to have very low trust in formal financial services, and opt out of them even 
when they were accessible (Jossefa, 2011). This was similarly true in Angola (Portuguese), 
Nigeria (English), and Côte d’Ivoire (French) (Amaeshi, 2011; Kouame, 2014; Vicente, 2011). 
This tendency to define “literacy” in terms of colonial languages is not uncommon – these 
languages are very frequently the languages of instruction in formerly colonized countries 
(Brock-Utne, 2001; Coyne, 2015) and often also the languages of financial services. Studies 
like these point to illiteracy as a key cause of financial exclusion, but they often define illiteracy 
terms of the one colonial language, and no other local languages. In a sense, this obstacle could 
be reframed as the result of colonially imposed monolingualism in a linguistically diverse 
context. 
 
Other variables besides education and literacy can also act as proxies or instruments of language 
or linguistic diversity, such as ethnicity. In some countries, such as Mexico, certain ethnicities 
correspond to non-majority language groups. The previously mentioned study of Mexican 
municipalities is an example – it used the prevalence of indigenous languages in municipalities 
as a proxy for ethno-linguistic diversity (Salazar-Cantú et al., 2015). Another study in Mexico 
makes this even more explicit: it analyzes the determinants of financial exclusion among 
populations of people of indigenous “Maya” ethnicities in the Yucatan peninsula (Escalante & 
Batun, 2018; Salazar-Cantú et al., 2015). The researchers found that speakers of the Maya 
languages were significantly less financially literate, and significantly more likely to be 
financially excluded (Escalante & Batun, 2018). They, and other researchers of financial 
exclusion in Mexico, also noted that financially excluded people of indigenous ethnicities also 
have cultural and psychological barriers to becoming financially included – which are 
augmented if that ethnicity speaks a minority language (Pleite et al., 2016; Salazar-Cantú et al., 
2015). The same linguistic, cultural, and psychological obstacles are a factor in efforts to 
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financially include indigenous, minority language-speaking ethnicities in Australia 
(McDonnell, 2003), Bangladesh and Pakistan (Kempson & Whyley, 1999).  
 
This type of language barrier can manifest through gender as well as ethnicity. A study of 
women’s barriers to financial inclusion in Papua New Guinea – one of the world’s most 
linguistically diverse countries - illustrates this: researchers concluded that the primary obstacle 
to poor women accessing financial services was their poor English skills, due to English’s de 
jure status as the language of formal financial services in the country (Eves & Titus, 2017). 
 
2.6.3 Studies of Language and Financial Inclusion of Immigrant Populations 
 
There is one group of people for whom it is established that language is indeed related to – and 
often a barrier to - financial inclusion: immigrants. Studies in the US and the UK frequently 
highlight the importance of language in enabling financial inclusion. One study by the United 
States Social Security Administration determined that English language skills were an 
important determinant of an immigrant’s likelihood of owning a formal bank account or any 
other financial asset in the USA (Barcellos et al., 2012). Notably, immigrants with worse 
English language skills exhibited lower confidence in the trustworthiness of formal financial 
institutions. These relationships were unaffected by individuals’ sex, region of origin, age, or 
any other demographic characteristics – suggesting that the language barrier to financial 
inclusion was real and pervasive (Barcellos et al., 2012). But beyond simple questions of access, 
language also prevents immigrants from achieving deeper financial literacy, as indicated by a 
study by the Lutheran Immigration and Refugee Service which showed that even though most 
non-English speaking immigrants could learn conversational English within 12 to 18 months, 
it took the average immigrant “as long as 5 years to develop the advanced English skills needed 
to understand financial contracts” (Lutheran Immigration and Refugee Service & 
RefugeeWorks, 2005). This same study showed how the language barrier also made the 
immigrants affected more vulnerable to fraud and financial trouble: multiple cases were found 
in which non-English speaking immigrants were defrauded by speakers of their native 
languages whom they trusted to help with personal financial matters (Lutheran Immigration 
and Refugee Service & RefugeeWorks, 2005). 
 
Studies of immigrant financial behavior in the UK surfaced many of the same insights: lack of 
English skills are an important barrier to financial access as it increases one’s mistrust of 
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financial institutions and the risk of becoming a victim of fraud (Atkinson, 2006; Gibbs, 2010). 
Gibbs also notes that even migrants from English-speaking countries, the differences in 
financial terminology can still be confusing (Atkinson & Messy, 2013; Gibbs, 2010).  
 
Both the US and UK-focused studies made similar recommendations to boost financial 
inclusion among linguistic diverse immigrants – translating of banking materials and publicity, 
and hiring of multilingual, culturally sensitive staff at bank locations (Gibbs, 2010; United 
States Government Accountability Office, 2010). Both groups of studies from the US and the 
UK also cautioned that implementing these recommendations would be costly (Gibbs, 2010; 
Lutheran Immigration and Refugee Service & RefugeeWorks, 2005; United States Government 
Accountability Office, 2010). This is reminiscent of the discussion of education in linguistically 
diverse contexts, in that adapting education to plurilingual populations would be extremely 
costly, and there is, generally, little motivation for the private sector to meet help produce 
multilingual educational materials or services without government intervention (Brock-Utne, 
2001). There also appears to be little motive for the private sector financial services providers 
to adapt to linguistic diversity of immigrants in the US or UK. One US government report lists 
the “private sector” institutions that sponsor financial literacy initiatives for consumers that 
don’t speak English: it includes only a government-owned bank and non-profit financial 
services industry associations (United States Government Accountability Office, 2010).  
 
2.6.4 Case Studies on the Role of Language in the Business of Financial Inclusion 
 
However, there is some evidence to suggest that private, formal financial services providers 
may stand to gain by adapting to linguistically diverse contexts. This section will look at three 
cases in which private financial services providers embraced linguistic diversity as a 
competitive differentiator and commercial strategy.  
 
One of Guatemala’s most successful commercial banks is Banrural, originally founded as a 
development bank for the rural and micro-enterprise sector in in the country (Oikocredit, 2019). 
75% of its loans are made in the country’s rural provinces, where most of Guatemala’s 
indigenous population lives (Oikocredit, 2019; Trivelli A & Tarazona S, 2007). Guatemala is 
linguistically diverse by Latin American standards, due to 40% of its population speaking one 
of several indigenous Mayan languages (Trivelli A & Tarazona S, 2007). These indigenous 
customers have traditionally not had access to formal financial services, due to lower rates of 
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education, Spanish literacy, and the fact that many live in isolated rural departments (Furusawa, 
2016). Banrural adopted a strategy of placing ATMs in these far-flung, rural departments, co-
located with other important institutions such as pharmacies (Chibba, 2009). These ATMs 
included options for indigenous languages, enabling non-Spanish speakers to use them (Chibba, 
2009; Furusawa, 2016). Banrural’s embrace of remote, Maya-speaking clients helped it to 
capture 50% of the market share in rural areas, and made it one of the largest and most well-
reputed banks in the country – particularly among its rural client base (Trivelli A & Tarazona 
S, 2007). Its strategic focus on rural areas and indigenous and female clients has also won the 
bank praise from the IMF for its effects on financial inclusion in the country, and has helped 
the bank both to grow and to stabilize its revenues and reduce its risk, thanks to geographic and 
sectoral diversification (Furusawa, 2016; Trivelli A & Tarazona S, 2007). While it would be an 
exaggeration to attribute the bank’s success entirely to embracing Guatemala’s linguistic 
diversity, it is an interesting example of how a small effort (multilingual ATMs) can pay off in 
numerous ways (client loyalty, diversified risk, higher financial inclusion).  
 
A similar case comes from Equity Bank in Kenya. Equity Bank differentiates itself from other 
domestic banks in Kenya in that it chooses to “target underserved areas and less privileged 
households” (Carletti et al., 2012). The authors of one detailed study analysed this strategic 
approach to determine its effectiveness in increasing financial inclusion in Kenya and, more 
generally, in Africa. They determine that: 
 
“…providing financial services to the population segments ignored by 
traditional commercial banks and generating substantial profits in the process 
… can be a viable solution to the financial access problem that has hindered the 
development of the financial sector in many developing countries.” (Carletti et 
al., 2012) 
 
But what does this have to do with language? The authors’ methodology uses language in an 
interesting Instrumental Variable approach. They use the proportion of speakers of minority 
languages (not English nor Kiswahili) in a district as an instrument for Equity Bank’s expansion 
to that district between 2006 and 2009, to address the endogeneity problem arising from the 
fact that banks do not expand randomly. The idea behind this instrument is that Equity Bank’s 
target customer demographic in this expansion tended to come from more rural, middle-to-low-
income districts. An explicit part of this expansion strategy was to target minority language 
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speakers by always have minority language-speaking associates employed in these new 
branches. Thus, the proportion of minority language speakers was a good predictor of Equity 
Bank’s decision to open a branch in a district (Carletti et al., 2012). The results of the analyses 
show that from 2006 to 2009, Equity Bank did indeed adopt a different, more intense branch 
expansion strategy than peer banks, and that it expanded more than peers in districts with fewer 
English or Kiswahili speakers. It also shows that the presence of a new Equity Bank branch in 
a district was significantly correlated with increases in financial inclusion in that district, 
independent of the actions of other banks, showing that: 
 
“…the business model of Equity Bank, which targeted middle and low-income 
segments of the population using such strategies as the local language 
requirement in its branches, has paid off in terms of greater financial inclusion.” 
(Carletti et al., 2012) 
 
However, this does not necessarily indicate that linguistic diversity and financial inclusion are 
related in anyway. In fact, the authors of the study specifically warn against making any 
judgements about language’s role in financial inclusion: 
 
“It is reasonable to argue that the fraction of people from a district speaking a 
particular language should not be directly linked to whether a particular 
individual or household has access to a bank account, which is our outcome 
variable. However, it is important to note that this assumption does not imply 
that the language an individual speaks is not an important determinant of having 
a bank account.” (Carletti et al., 2012) 
 
Equity Bank’s strategy is an example of how formal financial institutions can grow and reduce 
financial exclusion in linguistically diverse contexts by embracing plurilingualism. The authors 
are correct however, and in both this case and the case of Banrural it is difficult to determine 
whether the effects seen were the result of multilingual ATMs and personnel, or of bringing 
physical access to remote districts, or of other intervening variables. 
 
A more substantial argument for the importance of embracing plurilingualism in financial 
inclusion efforts come from one last study from Côte d’Ivoire. The qualitative study argues that 
like performance, companies’ language policies – and those of microfinance institutions in 
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particular - are no longer just operational issues, but strategic considerations (Kouame, 2014). 
Kouame begins his study broadly, analyzing arguments about language and economics, before 
narrowing down to questions of how language-use choices in Ivoirian microfinance institutions 
affect interaction with customers. In this broad beginning, he fervently rejects “exoglossia” - 
the adoption of colonial languages as official languages of nations that were once colonized – 
and describes how adoption of these languages’ was motivated by a desire for standardization 
or linguistic normalization, based on views from the Fishman-Pool hypothesis that national 
development necessitated monolingualism (Kouame, 2014). He argues that an enforced lingua 
franca may hinder domestic development, because insistence on use of the colonial language 
in business and government will exclude potential producers or consumers that do not speak 
this language, and will marginalize natural economic actors and activities that were already 
transacting in local languages (Kouame, 2014). 
 
The more specific second half of the study analyzes the language use of microfinance agents in 
small cities in Côte d`Ivoire, and interviews agents, customers, and managers about the use of 
French as opposed to local languages in customer interactions and marketing. It finds that 
among customers with the lowest levels of education or who are “illiterate” in French, 
microfinance institutions whose agents are encouraged to engage with customers in local 
languages are regarded as significantly more trustworthy and empathetic compared to those 
whose agents use French, which are regarded with feelings of “trouble, antipathy, and 
difficulty” (Kouame, 2014). Kouame summarizes his study pithily: 
 
“Though fragmented, this study on the managerial usefulness of linguistic 
diversity in the Ivoirian microfinance sector demonstrates that the need for 
plurilingualism as a strategy for winning and retaining customers is now an 
obvious strategic necessity.” (Kouame, 2014) 
 
None of the cases in this section proves the existence of a relationship between financial 
inclusion and linguistic diversity. However, all three suggest that embracing plurilingualism 
may be a winning commercial strategy for banks or microfinance institutions targeting the 
financially excluded, even in areas of low population density. However, it is useful to recall 
that the unit of analysis of this study is not the individual bank, client, or community, but an 
entire country. While these cases seem to indicate the strategic local-scale advantages that 
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plurilingual adaptation can have for firms and for financial inclusion, this tells us little about 
the country-level effects of linguistic diversity on financial inclusion. 
2.7 Literature review summary 
 
Linguistic diversity and financial inclusion are not frequently analysed together in the academic 
literature on either concept. The few empirical cases that explicitly include both concepts seem 
to indicate that, at an individual level, language differences – specifically, speaking a language 
not used in the local, formal financial services industry – leads to voluntary and involuntary 
financial exclusion (Eves & Titus, 2017; Kouame, 2014; Otieno et al., 2016). This also seems 
to be true for groups of people as well, such as non-English speaking immigrants in the USA 
and UK (Atkinson, 2006; Barcellos et al., 2012; Gibbs, 2010; Lutheran Immigration and 
Refugee Service & RefugeeWorks, 2005), majority-indigenous communities in Latin America 
(Escalante & Batun, 2018; Furusawa, 2016; Salazar-Cantú et al., 2015), and minority language-
speaking communities in Kenya (Carletti et al., 2012).  
 
However, there are no comparative, country-level studies on how these concepts relate. This 
literature review attempts to paint a picture of such a country-level relationship between the 
concepts by reviewing how each relates to the more general concept of economic development. 
It is generally accepted the financial inclusion is positively related to economic development. 
It is less clear how linguistic diversity relates, but there is generally more evidence that it is 
negatively related to development. More recent research contests this, indicating that linguistic 
diversity and economic development are either not related, or even positively related. 
Interesting case studies also indicate that embracing linguistic plurality can give financial 
services providers a competitive advantage in linguistic diverse contexts, in addition to boosting 
financial inclusion (Carletti et al., 2012; Furusawa, 2016; Kouame, 2014). 
 
Several challenges inhibit a potential investigation of the relationship between linguistic 
diversity and financial inclusion. This review highlights the “broadness” of both concepts, 
which makes it difficult to define, operationalize, and measure either concept with a single, neat 
variable. Beyond this, data for measuring linguistic diversity is difficult to find, and data for 
measuring financial inclusion is almost too broadly available – it is difficult to choose a single 
variable to use to measure it! Finally, the relationship between these variables may be affected 
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by many intervening and confounding variables. The next section explains how this study 





































This chapter provides the basis for the research design and quantitative approach adopted to 
investigate the research problem statement. It explains the theoretical basis for the 
operationalizations of the concepts in this study and lists the data sources used to build them. It 
discusses the regression approach and estimation technique used to evaluate the potential 
relationship between linguistic diversity and financial inclusion. It also attempts to justify the 
approach, while commenting on its weaknesses and the steps taken to mitigate them.  
3.2 Research approach 
 
The approach taken in this research is quantitative, explanatory, and cross-sectional in nature. 
It uses country-level, cross-sectional data, sourced from public or commercially available 
sources. Though it is explanatory, the research does not aim to establish whether there exists a 
causal relationship between linguistic diversity and financial inclusion, only whether any 
significant relationship exists at all. Ideally a panel-based approach with time series data would 
be preferable to analyse the relationship of these variables over time. However, such data is not 
easily available for many of the component variables used to build the linguistic diversity 
variables. 
3.3 Research design 
 
To achieve the stated objective of this study, a five-step approach is employed. First, variables 
are operationalized to represent the concepts of linguistic diversity and financial inclusion. 
Some of these variables have been previously compiled by other researchers (BANK, ALE, and 
FRN), and the others will be calculated from data sources discussed in the later in this chapter 
(IFI, LLG, LPC). Second, the suitability of the variables for regression analysis is assessed, and 
certain variables are transformed in preparation for analysis. The first and second steps are 
discussed in section 4.2. Third, a simple correlation analysis is performed to identify any 
multicollinear variable pairs and to assess high-level relationships between the variables of 
interest. This is discussed in section 4.3. Fourth, cross-sectional Ordinary Least Squares (OLS) 
regression models are estimated to examine the relationships between each possible pair of 
dependent and independent variables, both accounting for and not accounting for any 
multicollinearity identified in the second step. The relationship between the dependent variable 
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(financial inclusion) and the independent variable (linguistic diversity) is of the greatest 
interest. However, the models include other control variables – known determinants of country 
level financial inclusion from the exiting literature – and the results for these controls is briefly 
evaluated as well. Finally, for each possible combination of a dependent financial inclusion 
variable and an independent linguistic diversity variable, the best-fit models are combined in a 
Seemingly Unrelated Regression (SUR) system of equations – one for each dependent financial 
inclusion variable. These final two steps are discussed in section 4.4. 
 
3.3.1 Data and sample  
 
This study uses secondary data collected from a variety of publicly available data sources, 
including the World Bank, Ethnologue, the CIA World Factbook, and the United Nations 
Statistics Division (Agency, 2019; Demirgüç-Kunt et al., 2018; Simons & Fennig, 2018; United 
Nations Statistics Division, 2018). Data was collected for 243 countries and territories, but only 
86 countries had sufficient data to be included in the final analysis. The actual number of 
observations in the models varies from 61 to 86 countries, due to missing data and the 
estimation technique. This data is used to construct operationalizations of the two constructs of 
interest: linguistic diversity and financial inclusion. Country-level linguistic diversity (LD) has 
been operationalized using four variables, and country-level financial inclusion (FI) has been 
operationalized using two variables, whose construction and theoretical bases are explained 
below in section 3.3.3. See Table 3.1 for a summary of the operationalized variables. The data 
also includes several control variables, which are also country-level statistics from the same 
sources, primarily from the World Bank’s World Development Indicators. See Table 3.1 for a 
summary of the control variables. See Appendix A for a list of the countries whose data was 
included in the final analysis. 
 
The period of the data varies slightly. Data used to build the FI variables and the control 
variables come from 2017 or 2018. In some cases where data for these years were not available 
in major datasets, such as the World Bank Findex data or UNSD data, additional research was 
undertaken to find data points from these same years but outside of the original datasets. If this 
research did not surface such data, values from as early as 2013 were used, where they existed. 
This approach was only necessary in the case of two control variables: Adult Literacy (lit) and 
the Gini Coefficient (gini) (see Table 3.1). This need to use out-of-period data should be 
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considered a weakness of the methodology – future studies may undertake further efforts to 
estimate more current measures of these variables. 
 
Data used to construct two measures of LD – the largest language group percentage (LLG) and 
the living languages per capita (LPC) - came from the years 2009 through 2018, always using 
the timeliest data available. These variables were calculated with language and population data 
from Ethnologue and the UNSD. This use of older data is justified because the proportions of 
language speakers and the number of languages spoken in countries do not necessarily change 
quickly over time. Indeed, other measures of linguistic diversity base their calculations on 
broader periods of collected language data, sometimes with data as old as the 1980s (Alesina et 
al., 2003; Fearon, 2003; Nettle, 2000; Pool, 1972). The ALE and FRN data are datasets 
previously compiled by researchers in the early 2000s. This older data could also be considered 
a weakness of this methodology. Unfortunately, as discussed in the literature review, timely, 
comprehensive language data is generally unavailable for broad, country-level studies of 
linguistic diversity (J. L. Arcand, 1996; Nettle, 2000; Posner, 2004). 
 
3.3.2 Empirical model 
 
In step four of the analyses, the ordinary least squares (OLS) regression equation will be used 
to analyse the relationship between each possible combination of LD and FI variables. FI will 
be the dependent variable, and LD will be the independent variable, though this is not intended 
to imply anything about the flow of causality between the variables. Each model will take the 
standard OLS multiple regression form: 
 
Equation 1: Regression Model 
𝐹𝐼𝑖 =  𝛽0 +  𝛽1𝐿𝐷𝑖 + 𝛽2𝑔𝑑𝑝𝑝𝑐𝑖 + 𝛽3𝑙𝑖𝑡𝑖 + 𝛽4𝑟𝑝𝑜𝑝𝑖 + 𝛽5𝑔𝑖𝑛𝑖𝑖  + 𝛽6𝑓𝑖𝑥𝑒𝑑𝑖 + 𝛽7𝑚𝑜𝑏𝑖𝑙𝑒𝑖
+ 𝛽7𝑤𝑒𝑏𝑖 +  𝛽8𝑛𝑝𝑙𝑖 + 𝜀𝑖 
 
Where: 
• FIi is one of the two operationalized variables representing financial inclusion (BANK, 
IFI) in a country, indexed over i 
• LD is one of the four operationalized variables representing linguistic diversity (LLG, 
LPC, ALE, FRN) in a country, indexed over i 
• 𝑔𝑑𝑝𝑝𝑐 is the GDP per capita of a country, measured in current USD 
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• 𝑙𝑖𝑡 is the adult (15+) literacy rate of a country 
• 𝑟𝑝𝑜𝑝 is the percentage of a country’s population living in rural areas 
• 𝑔𝑖𝑛𝑖 is the GINI coefficient of a country, a measure of its income inequality 
• 𝑓𝑖𝑥𝑒𝑑 is the number of fixed telephone line connections per 100 inhabitants of a 
country 
• 𝑚𝑜𝑏𝑖𝑙𝑒 is the number of mobile phone subscriptions per 100 inhabitants in a country 
• 𝑤𝑒𝑏 is the percentage of the population of a country that uses the internet 
• 𝑛𝑝𝑙 is the percentage of loans made by a country’s banks that are non-performing 
loans 
• 𝜀 is an error term that represents the random deviations from the predicted linear 
relationship 
 
There are eight possible pairs of FI and LD variables, and so eight regressions are  run following 
the form of Equation 1, followed by an additional 16 models accounting for incidences of 
multicollinearity. All the dependent, independent, and control variables are described in section 
3.4 and in the appendices. 
 
In the final step, two SUR models are built using the previous OLS models as inputs. Each SUR 
model used four of the OLS models – the four most-robust models that have the same dependent 
financial inclusion variable, but different independent linguistic diversity variables. These 
models take the form: 
 
Equation 2: SUR Model 
𝐹𝐼𝑖  =  𝛽0 +  𝛽𝑖𝑋 + 𝜀𝑖 
 
Where: 
• FIi is a (4x1) vector representing the dependent variables of the four component OLS 
models. Each row of this vector represents the same financial inclusion variable, either 
BANK or IFI 
• X is a (nxKi) matrix whose rows represent n observations common across the four 
component models, and whose columns represent the Ki columns specific to the i-th 
component model. The first column of X is a linguistic diversity variable, while the 
second through Ki-th columns is the control variables used in the i-th component model. 
“n” will be determined by the number of observations common across all the component 
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models, and “K” will be 4 for each SUR regression – one component model for each 
independent linguistic diversity variable 
• 𝜀𝑖 is an error term that represents the random deviations from the predicted linear 
relationship in the i-th component model 
 
3.4 Definition and measurement of variables 
 
This section contains descriptions of the dependent, independent, and control variables used in 
this study. Summaries of the dependent and independent variables can be found in Table 3.1.  
 
3.4.1 Dependent Variables 
 
The  dependent variables are two measures of financial inclusion, which include one “simple” 
measure, and one more complex index based on the work of Sarma (2008).  
 
3.4.1.1: Percentage of Adults with a Bank Account or Mobile Money Account (BANK) 
The first dependent variable is the simple percentage of adults with a bank account at a formal 
financial institution or with a mobile money account. An earlier form of this measurement 
counted only adults with bank accounts at formal financial institutions, and this measurement 
has been used by other researchers for its simplicity and easy availability (Wentzel, Diatha, & 
Yadavalli, 2016). However in recent times, it is criticized for its reductionist view of financial 
inclusion, particularly at a time when digital technology is transforming financial services 
(Allen, Demirgüç-Kunt, et al., 2012; Thorsten Beck et al., 2008) As a result, the World Bank 
Findex data expanded the definition of variable to include ownership of a mobile money 
account beginning with its 2014 data. (Demirgüç-Kunt et al., 2018). 
 
3.4.1.2: IFI for Traditional Financial Services (IFI) 
The second dependent variable is an Index of Financial Inclusion (IFI) calculated using a 
method devised by Sarma (2008). An IFI calculated using this method aggregates different 
indicators of financial inclusion into a multidimensional index as follows: for each dimension 





Equation 3: IFI Dimension Index 
𝑑𝑖 =
𝐴𝑖  −  𝑚𝑖
𝑀𝑖  −  𝑚𝑖
 
In which: 
 Ai = actual value of dimension i 
 mi = minimum value of dimension i 
 Mi = maximum value of dimension i 
The dimension index is then used to calculate the inverse Euclidian distance from the “ideal” 
IFI – the highest possible measurement of financial inclusion possible for the given 
dimensions. This gives the IFI for that country: 
 
Equation 4: IFI 
𝐼𝐹𝐼𝑖 = 1 −  




in which n = the number of dimensions included in the IFI. With this tool in mind, IFI will 
measures financial inclusion across countries in a way that reflects more traditional, “brick-
and-mortar” financial services, as those provided by a physical bank. This IFI will use four 
dimensions: 
 
1. To account for banking penetration, the first dimension will be the percentage of the 
adult population with a bank account at a financial institution.  
2. To account for usage of formal financial services, the second dimension will be the 
percentage of the adult population with a “high frequency” of account use – defined as 
three or more transactions per month using their formal bank account.  
3. To account for access to formal financial services, the third dimension will be number 
of automated teller machines (ATMs) per 100,000 inhabitants (or per 1,000 square 
kilometres).  
4. To account for credit penetration, the fourth dimension will be the percentage of adults 
with a loan from a formal financial institution. 
 
All these data points are available through either 2017 Findex data, IMF Financial Access 
Surveys data, or World Bank Global Payments Systems Survey data (Demirgüç-Kunt et al., 
2018; The International Monetary Fund, 2018; The World Bank Group, 2016b). 
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3.4.2 Independent Variables 
 
The four independent variables are different measures of linguistic diversity and include two 
“simple” indicators and two ethno-linguistic fractionalization indices (ELFs) compiled by 
previous researchers. 
 
3.4.2.1: Largest Language Group (LLG) 
The first independent variable and conceptualization of linguistic diversity is the percentage of 
a country’s population represented by the largest group of native speakers of a language in the 
country. This data will be compiled by the study author from publicly available data from the 
United Nations Statistics Division (UNSD) and Ethnologue. To illustrate, according to 
Botswanan census data from UNSD, the largest language group in Botswana is speakers of 
Setswana (73% of the total population speak Setswana) (United Nations Statistics Division, 
2018). This first measure would be calculated as: 
 
Equation 5: Largest Language Group % 
𝐿𝐿𝐺 = 1 −  𝐿𝐿𝐺% 
 
Thus, for Botswana, LLG would be 1 – 0.73, or 0.27. The LLG% is subtracted from one because 
this orients the measure so that larger values indicate higher linguistic diversity. The other 
variables for linguistic diversity are naturally oriented this way, so this is done to preserve 
consistency. The advantage of this measure is its simplicity. It only depends on a measure of 
the total population of a country, and the population that speak the various languages in that 
country (Fishman, 1966; Nettle, 2000; Pool, 1972).  
 
However, LLG doesn’t adequately capture some aspects of linguistic diversity, such as 
multilingualism, and so it tends to overestimate linguistic diversity, as discussed in the literature 
review (J. L. Arcand, 1996; Nettle, 2000). To mitigate this drawback, the variable is not 
calculated as the population percentage of largest group of native speakers, but the population 
percentage of the largest group of speakers – native or not. This better approximates the 
proportion of the population able to communicate in a single language, regardless of their 
mother tongue. A further disadvantage of this measure is that there is no consistent period for 
the language census data on which it is based. Country-level data on the numbers of speakers 
of languages in countries varies in its timeliness. Of the 242 countries collected, only 24 have 
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data from 2017 or 2018. However, as explained in section 3.3.1, this study will make use of the 
countries whose language data come from the ten most recently available years, 2009 through 
2018, totalling 172 country observations. This approach to using broad cross-sections of 
language data across data has been used in the construction of other measures of linguistic 
diversity, including by Alesina et al. and Fearon – whose indices are ALE and FRN in this study 
(Alesina et al., 2003; Fearon, 2003). 
 
3.4.2.2: Languages Per Capita (LPC) 
The second independent variable will be the “languages per capita” – that is, the number of 
languages spoken natively in a country divided by the population in millions, as such: 
 








This data will also be compiled by the study author from UNSD and Ethnologue. The number 
of languages will be determined as those between levels 1 and 6a on the Expanded Graded 
Intergenerational Disruption Scale (EGIDS), a scale developed by Ethnologue to measure 
language development (Simons & Fennig, 2018). Filtering by EGIDS level will avoid counting 
languages that are either no longer in active use by people today, and therefore not relevant to 
the research question and hypothesis. Ethnologue has the required data for 232 countries and 
dependencies, and UNSD has recent population figures for all of these.  
 
The advantage of this measure, devised by Daniel Nettle, is that it helps reduce overestimation 
of diversity for larger or more populous countries, and underestimation of the same figures for 
smaller or less populous countries (Nettle, 2000).  
 
Because this data is based on the count of living languages, and not on the populations of 
speakers, this measure does not face the same problems with timeliness that LLG faces. The 
population figure used is for the country’s full population, regardless of spoken language, which 
is substantially easier to obtain as well.  
 
One key drawback is that this measurement leads to massively inflated figures for small, 
sparsely populated countries. For this reason, any countries with less than 10,000 km2 in total 
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area or less than 100,000 in total population have been dropped from analysis, leaving a total 
212 country-level observations in the data. This engenders a further disadvantage, namely that 
this measure excludes many small, island nations, such as the Cook Islands, the Maldives, and 
the Federated States of Micronesia, and so the study’s results may not be applicable or relevant 
to those countries’ contexts. 
 
3.4.2.3: Alesina’s Ethnolinguistic Fractionalization Index (ALE) 
The third independent variable is an ethnolinguistic fractionalization index (ELF) previously 
compiled by Alesina et al., and discussed in more detail earlier in section 2.5 (Alesina et al., 
2003). The measure is calculated: 
 
Equation 7: Alesina ELF 






where pij is the population share of language group i (i = 1, …, N) in country j. This is a basic 
Greenberg or Herfindahl index, with the data painstakingly collected by Alesina and his co-
researchers (Greenberg, 1956; Herfindahl, 1950). This data covers 201 territories or 
dependencies.  
 
3.4.2.4: Fearon Linguistic Diversity Index (FRN) 
The last independent variable is Fearon’s cultural diversity index, which is also an ELF 
produced through a similar approach to Alesina et al, but which also accounts for the similarity 
of languages spoken within a country (Fearon, 2003). The reason for this builds on Greenberg’s 
“expectation”: if different languages are similar, this similarity should mitigate the 
miscommunication problems they engender, as they may be mutually intelligible to some 
degree (Greenberg, 1956). To approximate this effect, Fearon subtracts a “resemblance factor” 
from overall diversity index figures. This factor takes values between 0 and 1, with 0 signifying 
maximum difference between a countries’ languages, and 1 signifying maximum similarity. 
Thus, countries with more similar languages have their diversity index “discounted”  by a 
resemblance factor closer to 1, lowering their overall diversity score (Fearon, 2003; Greenberg, 
1956). These resemblance factors are based on phylogenetic language tree diagrams, and are 
also available from Ethnologue (Fearon, 2003; Simons & Fennig, 2018). The data itself is 
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shared in Fearon’s paper – this study makes use of the data series labelled “C”, which he calls 
“cultural fractionalization” (Fearon, 2003). 
 
3.4.3 Control Variables 
 
Eight control variables are used in the analysis, adopted from Sarma’s cross-country analysis 
of the determinants of country-level financial inclusion. These controls include socio-economic 
variables, infrastructure related variables, and one banking sector related variable, and are found 
to be significant determinants of financial inclusion at a country level – both in this and other 
empirical studies (Sarma & Pais, 2010b). Their inclusion helps assure that any observed 
relationship between the financial inclusion and linguistic diversity variables is not spurious. 
 
3.4.3.1: GDP per capita (current USD) (gdppc) 
Of the socio-economic explanatory variables considered by Sarma et al (2010), country-level 
GDPPC is the most significant (p < 1%), and is positively related to levels of financial inclusion 
in their study. This significant, positive relationship exists at the level of individuals and 
households as well. Studies based on survey data demonstrate that higher individual income 
levels (which GDP purports to measure in aggregate) are important determinants of financial 
inclusion in Sub-Saharan Africa (Chikalipah, 2017; Zins & Weill, 2016b), and more 
specifically in Ghana and Kenya (Akudugu, 2013; Johnson & Arnold, 2012). The same is true 
for income measured at the level of households and municipalities in Mexico (Salazar-Cantú et 
al., 2015). All these studies found that financial inclusion is positively related to measures of 
country-level, household-level, or individual-level income. Interestingly, the studies all arrive 
at this result despite different areas of focus. For example, Johnson et al focus on consumer 
access to financial markets, Zins and Weill focus on formal, informal, and digital consumer 
financial services (Johnson & Arnold, 2012; Zins & Weill, 2016b).  Given the unanimity of 
results across these studies, it is expected that the relationship of the dependent variables to this 
control variable will be positive.  
 
3.4.3.2: Adult (15+) literacy rate (lit) 
The relationship between literacy and financial inclusion has been thoroughly studied in a 
variety of contexts. Several country-level studies have found that higher levels of individual 
literacy correspond to higher levels of financial inclusion, including in Ghana, Kenya, Mexico, 
and Côte d’Ivoire (Akudugu, 2013; Johnson & Arnold, 2012; Kouame, 2014). Sarma identifies 
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higher adult literacy rates as one of the key determinants of country-level financial inclusion 
(Sarma & Pais, 2010). An OECD report explicitly links linguistic diversity to financial 
inclusion: it determined that higher literacy rates enable potential customers to learn about and 
use financial services, and suggests that this would be more difficult in linguistically diverse 
countries or contexts (Atkinson & Messy, 2013).  
 
As discussed in the literature review, even when literacy is not an explicitly considered factor 
in empirical studies of barriers to financial inclusion, it often figures in researchers’ 
recommendations. Take, for example, Chaibou and Bihari’s recommendations to localize 
language of promotional materials and ATMs in Niger and India, respectively, to assist 
excluded consumers that are “illiterate” in French or English (Bihari, 2011; Chaibou, 2019). 
For these reasons, it was expected that this control variable would also have a positive 
relationship with this study’s dependent variables. 
 
3.4.3.3: Rural population as a % of the total population (rpop) 
The literature on the relationship between a population’s rurality and its financial inclusion is 
more mixed in its results. Leyshon and Thrift documented a “flight to quality” by formal 
financial institutions in the UK and USA, in which banks closed high-cost rural branches to 
pursue growing, increasingly urban middle and upper class customers – effectively excluding 
rural customers from the financial system (Leyshon & Thrift, 1995). Their study pointed out 
that providing formal financial services to less dense, less wealthy rural populations is not 
always commercially viable. Indeed, broader data and studies from the World Bank and OECD 
do indeed suggest that rural individuals and households have higher probabilities of being 
financially excluded across geographies (Atkinson & Messy, 2013; Demirgüç-Kunt et al., 
2018). Single country studies have also suggested that physical proximity to providers of 
financial services is important to increasing financial inclusion, and that a larger rural 
population makes it difficult to achieve this proximity for that population. This appears to hold 
true for consumers from the more rural north of Uganda compared to those in its more urban 
centre (Katoroogo, 2016). The same is true of formal (bank-mediated) financial access in 
Kenya: rural Kenyan consumers are far less likely to be financially included via traditional bank 
than their urban counterparts (Johnson & Arnold, 2012).  
 
However other studies have suggested that rurality and financial inclusion are not related. 
Chikalipah showed that population density, a proxy for rurality, was not related to financial 
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inclusion in Sub-Saharan African countries – offering low-density, high-inclusion Botswana 
and high-density, low-inclusion Malawi as examples of where this relationship seemingly 
reverses (Chikalipah, 2017). Wentzel et al’s study arrived at similar results for bottom-of-the-
pyramid consumers in South Africa, suggesting that true determinants of individual financial 
exclusion, such as unemployment and lack of education, are simply more prevalent in rural 
areas (Wentzel, Diatha, Seshachal, et al., 2016). 
 
Despite the mixed empirical stances on the relationship between financial inclusion and 
rurality of a population, it was expected that the relationship between this control 
variable and the study’s dependent variables would be negative. 
 
3.4.3.4: GINI coefficient (gini) 
The GINI coefficient is a measure population’s deviation from perfect income inequality, with 
0 representing perfect equality, and 1 representing perfect inequality. Thus, this control variable 
captures the degree of income inequality in a country. Countries’ level of income inequality 
have been shown to be negatively related to financial inclusion – that is, higher inequality 
corresponds to lower financial inclusion (Kempson et al., 2004; Sarma & Pais, 2010). 
Interestingly, some researchers have shown that this relationship between financial inclusion 
and income inequality is causal in nature, and that increasing the former can decrease that latter 
– both in general, country-level contexts (García-Herrero & Martínez Turégano, 2015) as well 
as in more granular contexts, such as Salazar-Cantú et al’s study of the phenomenon in Mexican 
municipalities (Salazar-Cantú et al., 2015). Given the apparent consensus on the negative nature 
of the relationship between income inequality – as measured by the GINI coefficient – and 
financial inclusion, it is expected that this study’s dependent variables will have a negative 
relationship with this control variable. 
  
3.4.3.5: Fixed telephone connections (fixed) and Mobile telephone subscriptions (mobile) 
and % of the population that uses the internet (web) 
These three variables are the number of fixed telephone connections per 100,000 residents of a 
country, the number of mobile phone subscriptions per 100,000 residents of a country, and the 
percentage of a country’s population that uses the internet. These three control variables fall 
under the umbrella of “infrastructure” variables in Sarma et al’s study on the country-level 
determinants of financial inclusion (Sarma & Pais, 2010). The study showed that all three have 
positive, significant associations with higher levels of financial inclusion, which the authors 
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suggest may “indicate that connectivity and information play an important role in financial 
inclusion” (Sarma & Pais, 2010). World Bank researchers confirmed this as well, determining 
that physical infrastructure in general, and telephone connections per capita in particular, makes 
formal financial service delivery more efficient and, by extension, more generally accessible 
(T. Beck et al., 2007). Allen et al suggest this is already happening in Kenya, thanks to the 
success of M-PESA – though the financial products it offered couldn’t satisfy all consumers’ 
or firms’ needs, at least at the time of writing (Allen, Carletti, et al., 2012). 
 
This capability – both realized and potential - of increased mobile phone penetration and 
increased access to the internet to increase financial inclusion is a subject of frequent study, 
especially in Sub-Saharan Africa (SSonko, 2010). Many developing countries with lower levels 
of formal financial inclusion demonstrate much higher adoption of digital financial services 
than their developed counterparts (Naghavi, 2019). Increased penetration of mobile phones and 
internet access increases access to new financial services, as well as digital forms of traditional 
financial services – both formal, such as bank accounts and loans, and informal, such as 
traditional savings groups (Naghavi, 2019). 
 
However, Kempson et al (2004) note a mixed effect of increased mobile phone adoption and 
internet use in developed economies – as these technologies penetrate countries, they can 
accelerate closure of high-cost physical bank branches in rural or low-income urban areas, 
which reduces access to more traditional financial services for these communities. Despite this, 
it is expected that the two dependent variables which measure more traditional financial 
inclusion (BANK and IFI) will have positive relationships with these control variables.  
 
3.4.3.7: Non-performing loans (npl) 
The final control variable relates to the health and soundness of countries’ banking sectors. It 
is the percentage of loans granted by a country’s banks that are non-performing loans (NPLs) 
– that is, loans which have or are expected to default. Though many would expect a higher 
proportion of NPLs if banks lend to poorer, financially excluded people who subsequently 
default, Sarma et al’s study demonstrated that in fact the opposite is true (2010). Studies 
specifically focused on the relationship between financial inclusion and financial stability have 
shown that greater financial inclusion leads to greater stability – particularly when stability is 
measured using non-performing loans or assets (Morgan & Pontines, 2014).  
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Chen et al confirm this result at national and sub-national levels in the Chinese context, showing 
that greater financial inclusion had an inhibitory effect on the proportion of NPLs in regional 
banks in the PRC – particularly in regions in which the base level of financial inclusion was 
already comparatively low (Chen et al., 2018). The apparent salutary effect of including 
previously-excluded customers on banks’ balance sheets is reminiscent of the Equity Bank and 
Banrural cases in Kenya and Guatemala, discussed in the literature review (Carletti et al., 2012; 
Furusawa, 2016; Trivelli A & Tarazona S, 2007). However, there unfortunately are not data on 
the Equity Bank’s or Banrural’s NPLs from either study. The idea of studying bank-level 
financial stability as it relates to financial inclusion would be an interesting path for further 
study. 
 
Based on the empirical work briefly detailed above, it is expected that this control variable will 
have a negative relationship with the dependent variables – that is, higher proportions of non-
performing loans in a country will correlate to lower measures of financial inclusion.
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Table 3.1: Measurement and sources of variables 
Operationalized Variables 
Name Description Source 
LLG – Largest Language Group 
The percentage of the country’s population comprised by the largest group of fluent speakers of a single language. – From Ethnologue, the CIA 
World Factbook, and UNSD 
Ethnologue (otherwise UN Statistics 
Division) 
LPC – Languages per Capita 
The number of “living” languages per 1 million inhabitants of a country: the number of languages between 1 and 6a on the EGIDS Scale, 
divided by population in millions. Excludes countries smaller than 10,000 square kilometers or with fewer than 100,000 people in population. – 
from Ethnologue, the CIA World Factbook, and UNSD 
Ethnologue (otherwise UN Statistics 
Division) 
ALE – Alesina et. Al ELF Index An “ethnolinguistic fractionalization” index built by Alesina et al., a simple Herfindahl index. Alesina et al, 2003 
FRN – Fearon Linguistic Diversity 
Index 
Another Herfindahl index for linguistic diversity that attempts to account for structural diversity between languages. Fearon, 2003 
BANK - % of Adults with a Bank 
Account 
The percentage of a country’s adult population (those age 15 and above) that own a bank account at a formal financial institution or with a 
mobile money provider. – From the World Bank Findex 
World Bank Findex 
IFI – Traditional Banking Sarma 
IFI 
An Index of Financial Inclusion of the type first suggested by Sarma (2008) using four components that approximate demand-side financial 
inclusion indicators for financial services. – From the World Bank Findex and IMF Financial Access Survey 
World Bank Findex and IMF 
Financial Access Survey 
Control Variables 
gdppc - GDP per capita (current 
USD) 
GDP per capita is gross domestic product divided by midyear population. World Bank, OECD 
lit - Literacy rate 
Adult literacy rate is the percentage of people ages 15 and above who can both read and write with understanding a short simple statement 
about their everyday life. 
UNESCO Institute of Statistics 
rpop – Rural population 
Rural population refers to people living in rural areas as defined by national statistical offices. It is calculated as the difference between total 
population and urban population, taken as a percentage of the total population. 
World Bank 
gini – GINI Index 
Gini index measures the extent to which the distribution of income among individuals or households within an economy deviates from a 
perfectly equal distribution. Thus, a Gini index of 0 represents perfect equality, while an index of 100 implies perfect inequality. 
World Bank 
fixed -Fixed telephone 
subscriptions per 100 people 
“Fixed telephone subscriptions” refers to the sum of active number of analogue fixed telephone lines, voice-over-IP (VoIP) subscriptions, fixed 
wireless local loop (WLL) subscriptions, ISDN voice-channel equivalents and fixed public payphones. 
World Bank, ITU 
mobile – Mobile telephone 
subscriptions per 100 people 
Mobile cellular telephone subscriptions are subscriptions to a public mobile telephone service that provide access to the PSTN using cellular 
technology.  
World Bank, ITU 
web - % of population using the 
internet 
Internet users are individuals who have used the Internet (from any location) in the last 3 months. The Internet can be used via a computer, 
mobile phone, personal digital assistant, games machine, digital TV etc. – from the ITU and World Bank 
World Bank, ITU 
npl – % non-performing loans to 
total gross bank loans 
Bank nonperforming loans to total gross loans are the value of nonperforming loans divided by the total value of the loan portfolio (including 
nonperforming loans before the deduction of specific loan-loss provisions). The loan amount recorded as nonperforming should be the gross 




3.5 Estimation Technique 
 
This study estimates eight different OLS regression models, one for each possible pair of two 
dependent, financial inclusion variables with four independent, linguistic diversity variables. 
The OLS technique relies on several key assumptions in order to produce reliable, unbiased 
estimates. These include Normality, homoskedasticity, and lack of correlation in the error 
terms, and lack of correlation in the independent variables. (Casson & Farmer, 2014; Nau, 
2014) A series of tests are employed to ensure the models created meet these assumptions: the 
F-test is used to evaluate the overall model significance, the Breusch-Pagan Lagrange 
Multiplier to evaluate the homoskedasticity of the error terms (Breusch & Pagan, 1979), and 
the Jarque-Bera test to evaluate the Normality of the error terms (Jarque & Bera, 1980). The 
correlation analysis in step three of the analysis is used to identify multicollinear independent 
variables, and a stepwise re-estimation is done to account for these. This produces several 
models for each possible pair of financial inclusion and linguistic diversity variables, from 
which the most robust model for each of the eight pairs is chosen for use in the next step. 
 
Subsequently the four OLS models chosen for each dependent variable are re-estimated using 
a Seemingly Unrelated Regression (SUR) model for each of the two dependent financial 
inclusion variables. The SUR technique is appropriate in this context, as it is useful for analyses 
involving multiple linear models of phenomena that are believed to be interdependent or 
related. This relation manifests itself in correlation between the error terms across the 
component models (Ulwodi, 2017; Zellner & Lee, 1962). SUR models are useful econometric 
tools for joint estimation of multiple equations that describe a single model, which appear to be 
“seemingly unrelated”, but which characterize common aspects of a single phenomenon, and 
thus are likely to have correlated error terms across component equations (Fiebig, 2003; 
Goedecke et al., 2018; Ulwodi, 2017; Zellner & Lee, 1962) The models built in the last section 
are good candidates for SUR modelling, since all the models attempt to describe the same 
relationship – linguistic diversity and financial inclusion at a country level – using different 
variables. Note that the same variables may use in component models – but if all the 
independent variables are exactly the same, SUR “collapses” to simple OLS regression for each 
dependent variable (Fiebig, 2003; Zellner & Lee, 1962). In this study’s approach, the same 
dependent variable, representing financial inclusion, is conserved across the component OLS 
models of each SUR analysis, while the linguistic diversity independent variable and the control 
variables employed change across the input equations. 
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This chapter details the steps and findings of the analyses described in the previous chapter. It 
begins with descriptive statistics of the data, followed by a correlation analysis, and ends with 
the construction of various regression models as outlined in the previous chapter.  
4.2 Data Exploration and Preparation 
 
After collecting the data and operationalizing the financial inclusion and linguistic diversity 
variables in the manner described in sections 3.4.1 and 3.4.2, it was noted that some variables 
contained extreme outliers, and not all the variables had similar ranges of values. Since a 
regression model’s coefficients are sensitive to the scales of its inputs (Keppel, 1991), it was 
determined that these factors could reduce the interpretability of subsequent regression results. 
To identify and eliminate outliers, all variables were standardized to standard Normal “z-score” 
values, and any observations outside of three standard deviations from zero were dropped. Then 
all variables not already in a range of zero to one where standardized to this range, yielding a 
dataset of values between 0 and 1 for all variables. 
Table 4.1 – Summary statistics  
 Mean Std Dev. Min. 25% 50% 75% Max. N 
BANK 0.59 0.27 0.06 0.37 0.56 0.83 0.99 157 
IFI 0.29 0.17 0.005 0.16 0.26 0.4 0.78 153 
LLG 0.24 0.22 0.00 0.05 0.16 0.39 0.87 235 
LPC 0.07 0.13 0.00 0.014 0.03 0.09 1.00 178 
ALE 0.36 0.29 0.00 0.09 0.32 0.61 0.92 212 
FRN 0.31 0.21 0.00 0.14 0.29 0.49 0.73 154 
GDPPC 0.17 0.23 0.00 0.02 0.07 0.22 1.00 198 
LIT 0.84 0.18 0.32 0.75 0.93 0.98 1.00 140 
RPOP 0.39 0.24 0.00 0.2 0.38 0.58 0.87 213 
GINI 0.39 0.08 0.25 0.33 0.37 0.43 0.59 122 
FIXED 0.16 0.16 0.00 0.02 0.13 0.24 0.59 200 
MOBILE 0.47 0.18 0.00 0.38 0.48 0.59 1.00 202 
WEB 0.56 0.29 0.00 0.3 0.61 0.8 1.00 206 
NPL 0.06 0.06 0.00 0.02 0.04 0.08 0.29 128 
Note: BANK = % of population with a bank or mobile money account; IFI = IFI for Traditional Financial Services; LLG = Largest 
Language Group; LLC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization Index; FRN = Fearon’s Linguistic 
Diversity Index, compiled with Python, author’s elaboration (The pandas development team, 2020) 
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It is worth noting that higher values for the financial inclusion and linguistic diversity variables 
denote higher amounts of financial inclusion and linguistic diversity, respectively. The 
summary statistics of the variables after this cleaning are presented above in Table 4.1.  
 
Nearly all the measures of the linguistic diversity variables are right-skewed, with some large 
outliers and the means closer to the minimum side of the range of values. This indicates most 
countries tend to have lower measures of linguistic diversity, with some outliers that are highly 
diverse. The measures of financial inclusion, on the other hand, have less skewed distributions. 
IFI approximates a (non-standard) Normal distribution, though is still slightly right skewed. 
4.3 Correlation Analysis 
 
As the third step of the analysis, Pearson correlation coefficients were calculated for each pair 
of variables. These coefficients serve three purposes in our analysis: First, they serve as an 
informal test of criterion validity. Variables that measure the same concept should have strong, 
positive correlations. If the linguistic diversity variables exhibit strong positive correlations to 
one another, this would indicate that the operationalized variables are measuring similar 
outcomes despite their different construction methods and data sources. The same is true of the 
financial inclusion variables. Second, they give an initial indication of the strength and direction 
of the relationship between each LD-FI variable pair, which can be tested further in the 
subsequent regression analyses (Gravetter & Wallnau, 2013; Hair et al., 2018). For instance, a 
significant, negative coefficient may suggest that the two variables, and therefore the two 
concepts, are negatively related. Finally, correlation analysis helps to identify collinear 
independent variables before a regression analysis. To address the first two purposes, a table of 
the coefficients for the LD-FI pairs is displayed in Table 4.3 below. 
 
Positive, significant coefficients between variable pairs meant to operationalize the same 
concept, such as LLG-ALE and BANK-IFI, suggest that both the different linguistic diversity 
variables and the different financial inclusion variables exhibit criterion validity. At the same 
time, the table shows that all variable pairs between one financial inclusion variable and one 
linguistic diversity variable have weak negative correlations, suggesting that they have negative 
relationships. This suggests that the relationship between financial inclusion and linguistic 
diversity is comparable to the “Fishman-Pool” interpretation of the relationship between 
economic development and linguistic diversity.  
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Table 4.2 - Correlation Coefficients for Variable Pairs of Interest 
 BANK IFI LLG LPC ALE FRN 
BANK 1      
IFI 0.91 1     
LLG (0.33) (0.39) 1    
LPC (0.17) (0.19) 0.13 1   
ALE (0.25) (0.32) 0.61 0.17 1  
FRN (0.19) (0.24) 0.51 0.37 0.73 1 
Note: BANK = % of population with a bank or mobile money account; IFI = IFI for Traditional Financial 
Services; LLG = Largest Language Group; LLC = Languages per Capita; ALE = Alesina’s Ethnolinguistic 
Fractionalization Index; FRN = Fearon’s Linguistic Diversity Index; Calculated with Python, author’s 
elaboration, (The pandas development team, 2020) 
 
The third and most important purpose of correlation analysis in this study is to test for 
multicollinearity between the independent variables. Absence of multicollinearity is an 
important assumption of OLS regression analysis, and large, non-zero coefficients of 
correlation between independent variables would indicate that this assumption is violated. The 
correlation coefficients between all the independent variables to be used in the regression 
analysis are shown below in Table 4.3. 
 
The bolded coefficients indicate independent variable pairs with Pearson correlation 
coefficients with absolute value greater than 0.7. According to Kennedy (2008), regressors that 
are correlated to this extent could bias regression results due to multicollinearity. Among these 
variables, there are three such cases: ALE and FRN (0.73), lit and web (0.7), and fixed and web 
(0.73). The first pair presents no problem, as ALE and FRN will only ever be used in separate 
OLS models. The multicollinearity of lit and fixed with web will be addressed in a step-wise  
approach in the next section, in which each model is re-estimated using lit and fixed, but not 
web as control variables, and then re-estimated again using web but not lit nor fixed as control 
variables. One potential weakness of this study is that many of the other control variables pairs 
also have strong correlations - some with just under 0.7 as their coefficient, such as gdppc and 
web with 0.69, or rpop and web with (0.66).  
 
The signs of the correlation coefficients between any of the linguistic diversity variables and 
any of the control variables seem to follow the intuition of the “Fishman-Pool” hypothesis. All 
four linguistic diversity variables are positively correlated with rpop, gini, and npl, and 
negatively correlated with gdppc, lit, fixed, mobile, and web. None of these correlations are 
strongly negative (≤ (0.5)) but this consistency suggests that linguistic diversity does indeed 
have a negative relationship with different measures of national socioeconomic development, 
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as postulated by Greenberg and later studied by Fishman, Pool, and others (Fishman, 1966; 
Greenberg, 1956; Nettle, 2000; Pool, 1972).  
 
Table 4.3 - Correlation Coefficients for Independent Variable Pairs 
Note: LLG = Largest Language Group; LPC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization Index; 
FRN = Fearon’s Linguistic Diversity Index; gdppc= GDP per capita; lit = Adult literacy %; rpop = Rural population %; gini = 
Gini Coefficient; fixed = Fixed telephones per 100 inhabitants; mobile = Mobile telephones per 100 inhabitants; web = % population 
using internet; npl = Non-Performing Loan %;  Calculated with Python and the pandas library, author’s elaboration; (The pandas 
development team, 2020). Bold text indicates a correlation coefficient with absolute value > 0.7, which may suggest that the two 
variables are collinear, violating the multicollinearity assumption of linear regression.   
 
4.4 Regression Results 
 
This section discusses the results of the regression analyses, with focus on the coefficients of 
determination of the linguistic diversity independent variables, their significance, and what this 
implies about the relationship between financial inclusion and linguistic diversity.  It also looks 
at the coefficients of the control variables and their significance. As discussed in the previous 
chapter, this analysis begins with estimation of Ordinary Least Squares (OLS) models for the 
financial inclusion variables using different combinations of the linguistic diversity variables 
and other controls, followed by re-estimation of the models using Seemingly Unrelated 
Regression (SUR).  
 
4.4.1 Initial OLS Regression Models 
 
The initial results of the regression coefficients without accounting for multicollinearity are 
presented in Table 4.5, with four initial models for the dependent variable BANK on the left, 
 LLG LPC ALE FRN gdppc lit rpop gini fixed mobile web npl 
LLG 1            
LPC 0.13 1           
ALE 0.61 0.17 1          
FRN 0.51 0.37 0.73 1         
GDPPC (0.25) (0.13) (0.26) (0.22) 1        
LIT (0.45) (0.08) (0.49) (0.35) 0.40 1       
RPOP 0.31 0.10 0.25 0.29 0.29 (0.45) 1      
GINI 0.12 0.15 0.10 0.03 (0.41) (0.04) 0.16 1     
FIXED (0.44) (0.15) (0.39) (0.31) 0.67 0.58 (0.54) (0.38) 1    
MOBILE (0.20) (0.06) (0.16) (0.07) 0.38 0.48 (0.36) (0.20) 0.42 1   
WEB (0.41) (0.11) (0.36) (0.31) 0.69 0.70 (0.66) (0.37) 0.73 0.60 1  
NPL 0.30 0.23 0.30 0.25 (0.36) (0.47) 0.35 0.15 (0.34) (0.36) (0.45) 1 
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and four initial models for the dependent variable IFI on the right. While remaining 
conscientious that these initial models exhibit multicollinearity, the analysis begins by checking 
these models’ conformity with the assumptions of OLS regression. The results show that none 
of the eight models returned significant (p < 10%) Jarque-Bera (JB) test statistics. The null 
hypothesis of the JB test is that the skewness and kurtosis of the error terms of the regression 
are both zero – as they would be if they came from a Normal distribution (Hall & Lilien, 2014; 
Jarque & Bera, 1980). This indicates that we cannot reject this null hypothesis, and that the 
assumption regarding Normality of the error terms is not violated. Similarly, the Breusch-Pagan 
(BP) test statistics, whose null hypothesis is that the error terms are homoscedastic, are also not 
significant at 10% for all the models, indicating that the assumption regarding 
heteroskedasticity of the error terms is also not violated (Breusch & Pagan, 1979; Hall & Lilien, 
2014). The F-test statistic is highly significant for all the models. The null hypothesis of this 
test is that all of the coefficients of the model are zero – essentially testing for any significance 
of the regression coefficients whatsoever (Hall & Lilien, 2014). The highly significant p-values 
of this test for all eight models indicates that this null can be rejected, and that variance of at 
least one of the chosen regressors is significantly explanatory of variance of the dependent 
financial inclusion variables. The R2 for the four models of BANK varies between 0.55 and 
0.61, while for the four models of IFI varies between 0.68 and 0.71. 
 
The coefficient of three proxies (LLG, ALE, FRN) of linguistic diversity variables are positive 
at significant at 5% in in the BANK model while only FRN is observed to be positive and 
significant at 10% in IFI model. This suggests that linguistic diversity enhances financial 
inclusion in the sample countries. Based on the Fishman-Pool interpretation of the relation 
between linguistic diversity and economic development, and the positive relationship between 
economic development and financial inclusion, this apparent conclusion seems 
counterintuitive. A positive, or at least ambiguous relation between linguistic diversity and 
economic development (J. Arcand & Grin, 2013) or between linguistic diversity and financial 
inclusion (Allen, Carletti, et al., 2012; Kouame, 2014) has been identified in more granular 
studies, but always under specific empirical circumstances, and never at a cross-sectional, 
country level. Indeed, most studies of linguistic diversity and economic diversity at a country 
level determine that the two variables are negatively related (Fishman, 1964; Nettle, 2000; Pool, 
1972; Posner, 2004), and no country level, cross sectional studies of linguistic diversity and 
financial inclusion exist.  
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Table 4.4 – Eight initial regression models for dependent variable BANK, IFI 
 
 Models with BANK as Dependent Variable  Models with IFI as Dependent Variable 





















2.15 - - - - - -  0.08 
0.05 
1.67 - - - - - - 
LPC - - 0.30 
0.33 
0.91 - - - -  - - (0.08) 
0.15 
(0.53) - - - - 
ALE - - - - 0.19** 
0.08 
2.47 - -  - - - - 0.04 
0.04 
1.17 - - 
FRN - - - - - - 0.22** 
0.10 











































































































































R2 0.60  0.55  0.61  0.58   0.70  0.68  0.69  0.71  
N 63  62  63  61   63  62  63  61  
 Test stat p-value Test stat p-value Test stat p-value Test stat p-value  Test stat p-value Test stat p-value Test stat p-value Test stat p-value 
JB Test 1.96 0.38 0.57 0.75 1.56 0.46 1.65 0.44  1.92 0.38 0.86 0.65 1.10 0.58 0.32 0.85 
BP Test 13.7 0.13 9.63 0.38 10.9 0.28 9.29 0.41  13.7 0.13 8.89 0.45 9.47 0.40 7.73 0.56 
F Test 8.80*** 0.00 6.95*** 0.00 9.17*** 0.00 7.82*** 0.00  13.6*** 0.00 12.5*** 0.00 13.2*** 0.00 13.6*** 0.00 
Note: LLG = Largest Language Group; LPC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization Index; FRN = Fearon’s Linguistic Diversity Index; gdppc= 
GDP per capita; lit = Adult literacy %; rpop = Rural population %; gini = Gini Coefficient; fixed = Fixed telephones per 100 inhabitants; mobile = Mobile telephones per 100 
inhabitants; web = % population using internet; npl = Non-Performing Loan %;  JB = Jarque-Bera Test; BP = Breusch-Pagan Test; Calculated with Python, author’s elaboration; 
(Seabold & Perktold, 2010). *** denotes significance at p = 1%, ** at p = 5%, * at p = 10%;
48 
 
However, the positive relationship between financial inclusion and linguistic diversity 
suggested by these models’ coefficients is not consistently significant across all combinations 
of financial inclusion and linguistic diversity variables. 
 
With regard to the expected relationships between the dependent variable and control variables 
described in the previous chapter, only about half of these expectations were realized in these 
eight initial models. National income, as measured by GDPPC in current US dollars (gdppc) 
had a highly significant (p < 1%), positive relationship with both BANK and IFI across all eight 
models. This supports the results of previous studies of national income as a determinant of 
country level financial inclusion (Chikalipah, 2017; Sarma & Pais, 2010b; Zins & Weill, 
2016a). Adult literacy (lit) also had a significant (p < 5%) positive relationship with IFI, and an 
insignificant positive relationship with BANK. This is in line with similar results from the same 
studies, as well as many single-country studies of the determinants of financial inclusion 
(Akudugu, 2013; Bihari, 2011; Chaibou, 2019a; Johnson & Arnold, 2012; Kouame, 2014). 
Finally, the rate of non-performance of a country’s banks’ loans (npl) had a negative but 
insignificant relationship across the models, which aligns with previous studies of banking 
sector health and its effects on financial inclusion (Chen et al., 2018; Morgan & Pontines, 2014).  
 
Fixed telephone connections per capita (fixed) was also positively related to BANK and IFI, and 
often but not always significant. Curiously, mobile telephone subscriptions per capita (mobile) 
and the percentage of the population actively using the internet (web) were never significant in 
any of the eight models and had near-zero coefficients. The results for fixed support the results 
of many past studies (Allen, Carletti, et al., 2012; T. Beck et al., 2007; Sarma & Pais, 2010b), 
but the results for mobile and web contradict those same studies, as well as the result of other 
studies focused specifically on digital technology’s effects on financial inclusion (SSonko, 
2010). However this may lend evidence to the work of Kempson et al., which showed that while 
financial inclusion is positively impacted by growing digital access to financial services, it is 
also negatively impacted as financial institutions invest less in traditional, physical points of 
access to services (2004). The insignificant, near-zero coefficients for mobile and web may 
reflect this mixed effect of growing digital financial services. 
 
The coefficients for the rural population of country (rpop) and the GINI coefficient (gini) – a 
measure of income inequality – do not follow expectations stated in 3.4.3. Both variables were 
expected to have negative relationships with financial inclusion, but both had weakly positive 
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coefficients. Rurality is a proxy for distance from access points to financial services, and has 
been show in some cross sectional and country studies to be negatively correlated with financial 
inclusion (Carletti et al., 2012; Johnson & Arnold, 2012; Katoroogo, 2016). Though the models’ 
results contradict these studies’ conclusions, they may support the smaller body of work that 
argues that rurality and financial inclusion are, at most, unrelated (Chikalipah, 2017; Wentzel 
et al., 2013). Income inequality, on the other hand, is unambiguously shown to be negatively 
related to financial inclusion – which conflicts with these models’ weakly positive coefficients 
for gini (Sarma & Pais, 2010b). 
 
4.4.2 Accounting for Multicollinearity 
 
As noted in section 4.3, some of the control variables are collinear. Collinearity in the regressors 
of a regression model can increase the variance of regression parameters – such as the 
coefficients that are the centre of this study’s focus (Greene, 2003; Mela, 2002). It can also 
cause models to return inflated R2 values despite low parameter significance and flip the signs 
of parameters in unexpected ways (Mela, 2002). The next step of the analysis accounts for 
multicollinearity between fixed, web and lit using a stepwise analysis. Note that both lit and 
fixed are collinear with web but are not collinear with each other. First, four models are built 
for each dependent financial inclusion variable - four for BANK, and four for IFI - which include 
lit and fixed but exclude web. Then four more models are built for BANK and IFI which include 
web but exclude fixed and lit. The resulting eight models for BANK are shown in Table 4.5 and 
the eight models for IFI are shown in Table 4.6. 
 
The models of BANK change slightly after accounting for multicollinearity. Models that 
exclude web are nearly identical in terms of their diagnostic statistics, their R2, and the signs 
and significance of the regressor coefficients. Three of the four models still have a significant 
(p < 5%) linguistic diversity regressor (LLG, ALE, and FRN). The model including LLG now 
has a BP statistic that is significant at 10%, suggesting that the model’s error terms exhibit 
heteroskedasticity. The model including LPC now has a significant (p < 10%) coefficient for 
rpop, suggesting that in the absence of a variable representing internet connectivity like web, 
rurality becomes a more significant determinant of financial inclusion. The effects on the 
models of BANK which include web but exclude lit and fixed were more profoundly affected.  
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Table 4.5 – Eight regression models for BANK accounting for multicollinearity of lit and fixed with web 
 Models of BANK using lit and fixed but not web  Models of BANK using web but not lit and fixed 



























2.16 - - - - - - 
 0.03 
0.09 
0.38 - - - - - - 
LPC - - 0.30 
0.31 





0.18 - - - - 
ALE - - - - 0.19** 
0.08 
2.50 - - 
 
- - - - 
0.08 
0.07 
1.20 - - 









































































































































































R2 0.60  0.55  0.61  0.59   0.67  0.64  0.64  0.68  
N 63  62  63  61   87  86  87  85  
 Test stat p-value Test stat p-value Test stat p-value Test stat p-value  Test stat p-value Test stat p-value Test stat p-value Test stat p-value 
JB Test 1.72 0.42 0.57 0.75 1.54 0.46 1.67 0.43  1.10 0.58 0.90 0.64 1.38 0.50 1.20 0.55 
BP Test 13.9* 0.08 9.28 0.32 10.91 0.21 9.14 0.33  16.6*** 0.02 13.8* 0.05 13.4* 0.06 16.3** 0.02 
F Test 10.1*** 0.00 7.97*** 0.00 10.5*** 0.00 8.97*** 0.00  22.6*** 0.00 22.2** 0.00 23.2*** 0.00 23.0*** 0.00 
Note: LLG = Largest Language Group; LPC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization Index; FRN = Fearon’s Linguistic Diversity Index; gdppc= GDP per capita; lit = Adult 
literacy %; rpop = Rural population %; gini = Gini Coefficient; fixed = Fixed telephones per 100 inhabitants; mobile = Mobile telephones per 100 inhabitants; web = % population using internet; npl = Non-




While the changes rendered all the models’ linguistic diversity coefficients insignificant and 
nearly zero, it also led to heteroskedasticity in the models’ errors terms, as evidenced by the 
significant BP statistics. For this reason, these final models were not used in the next step of the 
analysis. Rather, the models of BANK including lit and fixed and excluding web were used. 
Despite these models’ slightly lower R2, they comply with all the assumptions of regression 
analysis – including evasion of multicollinearity – and have high overall significance across 
many regressors. The exception is the model of BANK and LLG, which is either multicollinear 
in the initial model, or heteroskedastic in the latter stepwise model. Most of these models have 
positive, significant coefficients for the linguistic diversity variables – suggesting that the null 
hypothesis of this study – that linguistic diversity and financial inclusion are not related –may 
be rejected. However, this significant positive relationship does not appear in the best BANK-
LPC model, calling this conclusion into doubt.  
 
Another factor that supports the null hypothesis is the fact that a clear relationship between 
linguistic diversity and financial inclusion also does not appear in the stepwise models 
generated for the IFI dependent variable. Two of the four models of IFI with lit and fixed have 
linguistic diversity variables with significant coefficients (p < 10%) – though both have 
marginal effects on the independent variable. All four of these models retain their good 
diagnostics, with no evidence to reject the assumptions of heteroskedasticity or Normality of 
the error terms. The R2 of the models is unaffected, and these models of IFI do appear to be 
better specified than the initial models overall.  
 
The last four models of IFI, in which web is included but fixed and lit excluded, do not have 
any significant linguistic diversity coefficients. However, two of the models have significant 
BP statistics, and so exhibit heteroskedasticity. The models have slightly higher R2 terms than 
any of the previous models of IFI. The two models without heteroskedasticity (IFI-LPC and 
IFI-FRN) are thus the best specified models of these financial inclusion – linguistic diversity 
pairs, while the IFI-LLG and IFI-ALE models that include lit and fixed but exclude web appear 
to be the best specified for those pairs. 
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Table 4.6 – Eight regression models for IFI accounting for multicollinearity of lit and fixed with web 
 Models of IFI using lit and fixed but not web  Models of IFI using web but not lit and fixed 





























1.70 - - - - - - 
 0.00 
0.05 
0.03 - - - - - - 
LPC - - 
(0.07) 
0.14 





(1.38) - - - - 
ALE - - - - 
0.04 
0.04 
1.20 - - 
 
- - - - 
0.00 
0.04 
(0.08) - - 

















































































































































































R2 0.70  0.68  0.69  0.71   0.73  0.74  0.73  0.73  
N 63  62  63  61   87  86  87  85  
 Test stat p-value Test stat p-value Test stat p-value Test stat p-value  Test stat p-value Test stat p-value Test stat p-value Test stat p-value 
JB TEST 1.89 0.39 0.85 0.65 1.10 0.58 0.33 0.85  1.87 0.39 1.45 0.48 1.91 0.39 1.87 0.39 
BP TEST 12.99 0.11 8.65 0.37 8.97 0.34 7.48 0.49  15.2** 0.03 8.62 0.28 12.1* 0.09 11.5 0.12 
F TEST 15.6*** 0.00 14.3*** 0.00 15.1*** 0.00 15.6*** 0.00  30.4*** 0.00 30.9*** 0.00 30.4*** 0.00 30.3*** 0.00 
Note: LLG = Largest Language Group; LPC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization Index; FRN = Fearon’s Linguistic Diversity Index; gdppc= GDP 
per capita; lit = Adult literacy %; rpop = Rural population %; gini = Gini Coefficient; fixed = Fixed telephones per 100 inhabitants; mobile = Mobile telephones per 100 inhabitants; web 
= % population using internet; npl = Non-Performing Loan %; JB = Jarque-Bera Test; BP = Breusch-Pagan Test; Calculated with Python, author’s elaboration; (Seabold & Perktold, 
2010). *** denotes significance at p = 1%, ** at p = 5%, * at p = 10%;  
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4.4.3 Seemingly Unrelated Regression 
 
The final step of this study’s analysis is the construction of Seemingly Unrelated Regression 
(SUR) models, which combine the four best models for each dependent financial inclusion 
variable – one for each possible linguistic diversity variable – into a system of equations. The 
intent of this final step is to perform a joint re-estimation of the component OLS models, and 
to use the resulting models to test this study’s hypothesis.  
 
The models selected to be used in each SUR model are shown in Table 4.7. Note that two initial 
models, despite their multicollinearity, were used in the SUR 1 model of BANK. This was done 
only in cases when the models built in the stepwise approach did not generate a robust model 
for that pair of BANK – linguistic diversity variables, often due to heteroskedasticity. The reason 
the multicollinear models were preferred over heteroskedastic models is that joint estimation 
through the SUR technique can actually lead to great efficiency gains in cases where models 
are multicollinear (Binkley, 982; Binkley & Nelson, 1988; Zellner & Lee, 1962). 
 
Table 4.7 – Component OLS Model Selection for SUR Models 
  OLS Model 










) BANK – LLG YES Heteroskedasticity Heteroskedasticity 
BANK – LPC Multicollinearity YES Heteroskedasticity 
BANK – ALE Multicollinearity YES Heteroskedasticity 








 IFI – LPC Multicollinearity YES Heteroskedasticity 
IFI – LPC Multicollinearity Less R2 than alternative YES 
IFI – ALE Multicollinearity YES Heteroskedasticity 
IFI – FRN Multicollinearity YES Heteroskedasticity 
Note: ‘YES’ indicates the model was used in the subsequent SUR analysis for either BANK (SUR 1) or for IFI (SUR 2). 
Other cells give the reason why a model was not selected for inclusion in the SUR models. 
 
The results of the SUR estimations are displayed in Table 4.8. Despite having lower overall R2 
than the component models, the resulting models are better specified than the individual OLS 
models, with more significant regressors than the previous models.  
 
Most interestingly, none of the linguistic diversity regressors in the SUR-adjusted models are 
significant, and their coefficients are all nearly zero. This supports the null hypothesis that 
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linguistic diversity is not related to financial inclusion. The other regressors, however, now have 
larger, more significant coefficients. In the resulting models of BANK, coefficients of gdppc, 
rpop, and fixed are all positive and highly significant (p < 1%). Mobile is also positive and 
significant at 5%. This is all consistent with the bulk of academic literature on the relationship 
between these variables and financial inclusion at a country level, as discussed in the previous 
section (4.4.2), as well as in section 3.3.4. However, the SUR-derived models are not perfectly 
aligned with past literature. Adult literacy, despite having positive coefficients across all four 
BANK models, is not significant in any of them, despite frequent identification as an important 
determinant in past studies that include the same group of variables as these models. The GINI 
coefficient is also positive and significant at 5%, which contradicts much of the literature on 
inequality’s detrimental effect on financial inclusion (García-Herrero & Martínez Turégano, 
2015; Sarma & Pais, 2010b).  The sign of the variable for non-performing loans (npl) also 
switched after the SUR estimation, though its coefficients are not significant. 
 
The models of IFI also changed after re-estimation in SUR 2. The linguistic diversity variables 
are also nearly zero and insignificant, which again supports this study’s null hypothesis. It also 
speaks to the consistent absence of an apparent relationship between these two 
operationalizations of financial inclusion (BANK and IFI) and the four operationalizations of 
linguistic diversity (LLG, LPC, ALE, FRN). As with the BANK models from SUR 1, the 
coefficients of many of the control variables have significant, positive coefficients, as one 
would expect from the classical determinants of financial inclusion: gdppc, lit, mobile, and web. 
Unlike the BANK models, npl once again has the expected negative relationship with IFI, 
though the coefficients are again insignificant. Unexpectedly, rpop and gini also have 
significant, positive coefficients. 
 
The important conclusion drawn from these eight component models from the two SUR re-
estimations is that across all of them, the variables representing linguistic diversity appear to 
not be significant determinants of country-level financial inclusion – even when both those 
concepts are measured using different variables. This can be understood as a confirmation that 
the null hypothesis of this study cannot be rejected. While significant positive relationships 
appear between financial inclusion and linguistic diversity variables in some, unadjusted OLS 





Table 4.8 – Seemingly Unrelated Regression Model Results for BANK and IFI 
 Results of SUR 1 for BANK  Results of SUR 2 for IFI 



























0.35 - - - - - - 
 0.01 
0.01 
0.53 - - - - - - 
LPC - - 0.00 
0.08 





(1.10) - - - - 
ALE - - - - 0.01 
0.02 
0.56 - - 
 
- - - - 
0.00 
0.01 
0.43 - - 





















































































































































































R2 0.53  0.49  0.53  0.49   0.59  0.58  0.59  0.59  
N 63  62  63  61   61  86  63  61  
Note: *** denotes significance at p = 1% ** at p = 5%, * at p = 10%;  LLG = Largest Language Group; LPC = Languages per Capita; ALE = Alesina’s Ethnolinguistic Fractionalization 
Index; FRN = Fearon’s Linguistic Diversity Index; gdppc= GDP per capita; lit = Adult literacy %; rpop = Rural population %; gini = Gini Coefficient; fixed = Fixed telephones per 100 








The aim of the research was to examine the relationship between linguistic diversity and 
financial inclusion at a country level. This chapter presents the conclusions of the research, 
drawn from the findings of the tests carried out in Chapter 4 above. It also acknowledges 
limitations of this study and recommends future avenues of research for related topics.  
5.2 Summary of the Study 
 
This study examined the relationship between financial inclusion and linguistic diversity at a 
country level. The study was explanatory and quantitative in nature and aimed to answer the 
question of whether a country level relationship existed between these concepts. One important 
challenge in answering this question was the broadness with which “linguistic diversity” and 
“financial inclusion” could be defined, let alone operationalized as variables. To overcome this 
challenge, several different variables were operationalized for each concept, using data and 
techniques to approximate both concepts from past research. The study’s null hypothesis was 
that no relationship would be observed between any of the various combinations of these 
different operationalizations of linguistic diversity and financial inclusion. 
The study was motivated by a perceived gap in literature linking financial inclusion to language 
and linguistic diversity. There are some studies of the relationship between linguistic diversity 
and other socioeconomic phenomena, such as levels of economic development. There are even 
some studies of financial inclusion that include language-related variables in their analyses, 
such as home language or literacy. But there were no country-level studies of the relationship 
between these two concepts. Such knowledge would be useful in ongoing efforts to increase 
financial inclusion around the world, especially in less-developed, linguistically diverse polities 
where there is a perceived trade-off between linguistic diversity and economic “progress”. It 
would be especially useful to balance and adapt efforts to both increase financial inclusion and 
preserve the cultural and social value of language and linguistic diversity. 
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The study tested this hypothesis by building OLS models between different combinations of 
dependent financial inclusion variables and independent linguistic diversity variables, 
controlling for known determinants of country level financial inclusion. Additional models 
were built to control for multicollinearity in some of the control variables. For each unique 
combination of a financial inclusion variable and a linguistic diversity variable, the best model 
was selected to become a component model in a seemingly unrelated regression model – one 
for each of the two financial inclusion variables. These selections were made based on whether 
certain models met the assumptions of OLS regression, the models’ overall significance, and 
their R2. The SUR models produced joint re-estimations of all the selected component models, 
accounting for correlation between the models’ error terms. Overall, the results of the study 
suggest that there is indeed no discernible, consistent relationship between financial inclusion 
and linguistic diversity at a country level. 
5.3 Conclusion 
The study did not identify a consistent, significant relationship between any single pair of 
variables representing the concepts of financial inclusion and linguistic diversity, much less a 
consistent relationship across all the operationalized variables. 
All the coefficients of correlation calculated in section 4.3 indicated that linguistic diversity had 
a weakly negative relationship with financial inclusion across the operationalized variables for 
both concepts. This would mirror the relationship of linguistic diversity to economic 
development as postulated by the Fishman-Pool hypothesis, which implies that linguistic 
diversity varies inversely with economic development (Fishman, 1966; Nettle, 2000; Pool, 
1972). This would be plausible, given the known positive relationship between economic 
development and financial inclusion identified in literature on those concepts (Chikalipah, 
2017; Demirgüç-Kunt et al., 2018). 
Subsequent regression analyses rarely returned significant, explanatory coefficients for the 
linguistic diversity variables. When they did, these results seemed to contradict the results of 
the correlation analysis, since all the superficially significant relationships that emerged were 
weakly positive in direction. After the best OLS models were combined into SUR models, none 
of the resulting re-estimated models yielded a significant coefficient of regression linked to 
linguistic diversity. Furthermore, all those insignificant coefficients were within 0.1 of zero – 
indicating an almost complete absence of any explanatory relationship with the dependent 
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financial inclusion variables. In conclusion, there was not enough evidence to reject the null 
hypothesis that no relationship exists between linguistic diversity and financial inclusion. 
5.4 Limitations 
 
This study faced serious limitations for the perspective of data availability.  
• Language data is especially difficult to collect at a country-level across a consistent time 
period, which renders panel studies nearly impossible, and raises methodological 
concerns for simpler cross-sectional studies.  
• There were limitations on the availability and timeliness of data for many of the control 
variables. This, in addition to the step-wise approach taken to eliminate 
multicollinearity of regressors in the models, led to models with different, reduced 
sample sizes. 
It also faced limitations in that, as discussed in Chapters 2 and 3, conceptualizing and 
operationalizing financial inclusion and linguistic diversity is difficult – due both to the data 
availability problem mentioned, but also due to the broadness and multifaceted nature of both 
concepts. This study has tried to create varied, robust operationalizations of both concepts to 
account for this, but other options for operationalizing either concept exist as well. The data 
limitations also meant that the size of the sample of countries included in the study was fairly 
small, which may limit the general applicability of the results to all countries.  
Another limitation is that the control variables included in this study are not exhaustive. There 
may be other, confounding variables that should have been included in the study as controls.  
5.5 Recommendations 
Evidence for the absence of a relationship is not very actionable from a business or policy 
standpoint. One potential recommendation would be that any business – such as a financial 
institution operating in a linguistically diverse context – or government agency – such as one 
responsible for language policy in commerce or education – should not consider linguistic 
diversity a natural enemy of financial inclusion, as there is not sufficient evidence that the 
concepts are negatively related.  
However, the results of this study are very actionable from an academic standpoint – there are 
many potential avenues for future research, especially if more complete language data can be 
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gathered. Time series data regarding adoption of languages in countries, or changing language 
mixes in populations, would allow this study to be repeated using panel data rather than simple 
cross-sectional data. In addition, future research could examine the role of language in more 
specific types of financial inclusion, such as digital financial services, or in an aspect of 
financial inclusion, such as access to credit. While a relationship to financial inclusion as an 
entire concept does not appear to exist, one may be identified between aspects of financial 
inclusion that are mediated through written, official language, such as mobile money 
applications or loan contracts. 
Perhaps the most interesting avenue of research is represented by the unique case studies cited 
in section 2.6.4, which details how some financial institutions turned linguistic diversity into 
an opportunity to engage and retain minority language speaking customers, diversify their 
balance sheets, and gain an advantage over their competitors. Identifying common elements of 
these successes that may be replicated could be key to catalysing financial inclusion in other 
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